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Introduction

Unless you’re a hermit, chances are good that your life is touched by 
SAS (pronounced “sass”) almost every day.

Have you ever received an offer for a credit card in the mail? The bank might 
have used SAS to select you for the particular offer you received. Remember 
a recent news article that cited demographic trends in the United States? The 
Census Bureau uses SAS to crunch its numbers. Were you tempted to buy 
that new gadget in a big-name retail store? The corporate office might have 
used SAS to calculate the best price to set for that specific item on that spe-
cific week.

The rate you pay for life insurance, the analysis behind pharmaceutical drug 
trials, the quality of parts used to assemble your automobile — all these are 
determined by people who use SAS. You don’t see SAS directly from day to 
day — but, like gravity, it’s an invisible force that affects your life.

This book offers a prolonged glimpse into the multifaceted world of SAS soft-
ware. Read on to discover how people use SAS to influence the world around 
you. Perhaps you’ll see how to grab the reins yourself and use SAS to affect 
your own sphere of influence.

About This Book
Although this book is titled SAS For Dummies, 2nd Edition, you absolutely 
need some smarts to get solid results using SAS. However, the overarching 
message of this book is that you don’t need to be an expert at using software. 
You just need to know what questions to ask, what data is needed to provide 
an answer, and how to interpret the results.

This book covers a variety of SAS products. We take a high-level look at some 
and dive deeply into those that you’re most likely to use. The amazing fact 
is that SAS offers hundreds of software products covering dozens of indus-
tries and disciplines. No single person could possibly use them all and still 
have time for essential activities, such as sleep and personal hygiene. (Hmm, 
maybe that explains the smell around here.)

Like most software products, SAS products look and work differently from 
version to version. We describe SAS 9.2 and version 4.2 of the applica-
tions that we discuss most, including SAS Enterprise Guide, SAS Add-In for 
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Microsoft Office, and SAS Web Report Studio. If you have a different version 
of these SAS applications, many of the instructions and figures in the book 
will differ from what you see in your installation.

And, hey! Here’s something cool about this book: You don’t have to read it 
from stem to stern. Feel free to skip around, reading the sections that cover 
what you need to know.

This book does not address two popular SAS topics:

 ✓ How to program in SAS: SAS software has been around for more than 
30 years, and you can find plenty of books about SAS programming. 
Indeed, one goal of this book is to show you how much you can do with 
SAS without having to become a SAS programmer. However, we provide 
several examples of SAS programs throughout the book, especially in 
Chapter 16, so you can at least recognize a SAS program if you meet one 
on the street.

 ✓ Life at SAS Institute Inc., the makers of SAS software: SAS, the com-
pany (along with its founder, Jim Goodnight), has had more than its 15 
minutes of fame on TV shows (such as 60 Minutes and Oprah) plus a big 
dose of coverage in business magazines (such as Fortune and Forbes). 
The stories are overwhelmingly positive (not featuring anyone trying to 
blot out the camera view with his palm). SAS is famous for being a great 
place to work. One of the authors holds a day job at SAS — and he really 
likes that job. That’s all we’ll say about that.

Conventions Used in This Book
This book contains lots of descriptive information about SAS software. 
Because a picture is worth — well, you know — this book has lots of figures 
of the software in action. (Action is a relative term; after all, this is business 
and analytical software, not World of Warcraft.)

 ✓ You’ll find plenty of step-by-step instructions to accomplish specific tasks. 
You can follow along with these if you have the software handy; other-
wise, you can use your imagination and pretend how much fun it is.

 ✓ When we show a URL, filename, path, data set, or code within regular 
text, we set it off in a monofont type, like this.

 ✓ When we want you to type something, we bold the characters you type 
(such as, type this).

 ✓ If you get the munchies while reading this book, it’s because most of the 
examples refer to data with a candy theme.
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 ✓ The data files discussed in the book actually ship with SAS Enterprise 
Guide, which is a SAS application that features prominently in this book.

What You’re Not to Read
Occasionally, you’ll see some sidebar topics or Technical Stuff icons in the 
margin that indicate an historical or a technical side point. You can skip 
those if you want, but reading them will give you that extra edge when SAS 
comes up in the discussion at the next cocktail party you attend. Study up 
and impress your friends!

Foolish Assumptions
To better manage the task of writing this book, we had to begin with some 
assumptions about you, the reader. Here they are:

 ✓ SAS software runs on many types of computer systems, but the majority 
of people experience it under Microsoft Windows. So, the examples are 
presented as if you’re using a PC. We assume that you know your way 
around a PC, clicking the mouse, selecting menus, and so on.

 ✓ As we stated, we don’t assume that you are a SAS programmer or that 
you even aspire to be one. However, if you are or if you do, you’ll still 
find this book useful to round off your SAS knowledge.

How This Book Is Organized
Yes, this book is organized; the chapters don’t simply appear in random order. 
There are six major parts, each of which includes some self-contained chap-
ters. Don’t feel as though you need to read them in order, though. Please, make 
yourself at home and read whichever chapters interest you the most. (Really, 
it’s okay; we won’t be offended.)

Part I: Welcome to SAS!
SAS, meet reader. Reader, meet SAS. In Part I, you get to know each other in 
this overview of what SAS software is about and what it can do for you. You’ll 
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find an introduction to SAS Enterprise Guide and some examples for getting 
quick results without having to be an expert.

Part II: Gathering Data and 
Presenting Information
Data is everywhere, but information is scarce. Part II shows how you can use 
SAS to take data and turn it into information you can use. And even better, 
you can see how to turn it into information that others will use and thank 
you for. You’ll find out how to build basic reports and graphs that actually 
convey useful information.

Part III: Impressing Your Boss with 
Your SAS Business Intelligence
Part III is a whirlwind tour through the concepts of statistics and analytics. 
You get an overview of the basics, as well as some examples of how you 
can apply analytics to understand and predict behavior, as represented in 
data. Correlations, causality, forecasting — those topics and others are dis-
cussed here.

Part IV: Enhancing and Sharing 
Your SAS Masterpieces
Part IV could be titled “SAS: It’s Everywhere You Want to Be” or “SAS: It’s Not 
Just for Programmers Anymore.” You’ll see how you can use SAS from your 
desktop, on the Web, in Microsoft Excel, and even in Microsoft PowerPoint!

Part V: Getting SAS Ready 
to Rock and Roll
Part V provides a high-level view of how to install and configure SAS soft-
ware. You might come away with an enhanced appreciation for the person 
who performs that task for you. You’ll find a gentle introduction to the 
concepts and structure of SAS programs. And for the experienced SAS pro-
grammers in the audience, you can find a candid overview of SAS Enterprise 
Guide, your new friend.

03_539682-intro.indd   403_539682-intro.indd   4 3/2/10   10:50 PM3/2/10   10:50 PM



5 Introduction

Part VI: The Part of Tens
Part VI is where we stored the nuggets of knowledge that you can count on 
both hands (or feet!). Even if you already consider yourself a SAS expert, we 
promise that you will discover something new here. Check out Part VI for ten 
productivity tips for SAS Enterprise Guide users, ten must-know items for SAS 
administrators, and links to more resources.

Icons Used in This Book
All the information in this book is special; we wouldn’t have included it oth-
erwise. But some information that we provide is more special than the rest. 
To draw attention to its “specialness,” we tagged it with some eye-catching 
little icons.

 The Tip icon calls out a sentence or two that might prove to be a timesaver in 
your work. (You’re welcome.)

 Got a mind like a steel sieve? Well, you might want to reserve some space in 
your memory bank for the content next to the Remember icon. We use this 
icon as a way to emphasize an important point or concept.

 Hear the voice in your head yelling “Danger Will Robinson! Danger!”? Is your 
“spidey sense” tingling? Well, there is little danger, really, as long as you heed 
the advice shown near the Warning icon.

 This book contains many little gems of technical information. You can still use 
SAS if you don’t read and understand this stuff, just like you can still enjoy 
watching hockey if you don’t know what icing means. But, as any fan will tell 
you, it’s more fun knowing what it all means.

Where to Go from Here
After you read through this book, you might crave more details about spe-
cific areas that we cover. (Or maybe those cravings are related to the candy-
themed examples.) The best starting place for more information is the SAS 
support Web site at http://support.sas.com.
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If this book transforms you into a card-carrying SAS user, your next step 
might be to seek out others like you. That will be easy because millions of 
people around the globe use SAS. And do you know what? They like to get 
together every so often in SAS user groups. User group meetings and confer-
ences provide a great way to find out more from your peers about how to use 
SAS in practical and creative ways. User group information is available from 
SAS at http://support.sas.com.
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In this part . . .

What exactly is SAS anyway? Is it really a 
Scandinavian airline (wrong SAS), or do those 

letters mean something else?

In this part, you discover how to see the world for what it 
is: a huge bucket of data. And we show you how you can 
use SAS software to pull some of that data together and 
draw useful information from it. We introduce you to 
some of the basic tools that will become your companions 
as you begin your journey toward SAS savviness.
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Chapter 1

Touring the Wonderful 
World of SAS

In This Chapter
▶ Finding something for everyone in SAS

▶ Fixing your data problems

▶ Having data your way

▶ Going above and beyond other software with analytics

▶ Sharing your SAS work with everyone

▶ Ensuring that even IT is happy with the SAS environment

▶ Examining a few real-world examples

One of the questions newcomers ask most frequently about SAS is “What 
does the name mean?” After all, those capital letters usually indicate an 

acronym, right? Today, SAS just refers to the name of a company. If you’ve 
been around the world of data analysis for a while, however, you may also be 
familiar with the old meaning of SAS, Statistical Analysis System.

SAS software was developed by a bunch of smart and inquisitive people at 
North Carolina State University (NCSU) in the late 1960s and early 1970s. 
Some of these people are still at the company as owners or executives: Jim 
Goodnight (the current company president), John Sall, and Herb Kirk (the 
first SAS user). Most of these SAS software pioneers were trained as statisti-
cians or mathematicians and developed the SAS language to help analyze a 
variety of scientific experiments being conducted at NCSU and other research 
universities.

Over time, the software became as important as the experiments it was being 
used to analyze. The company now known as SAS Institute was formed in 
1976, by a few people who were brave enough to leave the cozy world of 
academics for the then-unknown world of software. The first few years were 

05_539682-ch01.indd   905_539682-ch01.indd   9 3/2/10   10:51 PM3/2/10   10:51 PM



10 Part I: Welcome to SAS! 

a bit rough; but before long, word of this software and its capabilities began 
to spread, revenues increased, and the company began to grow. As of this 
writing, SAS has enjoyed 33 consecutive years of revenue growth and profit-
ability. They must be doing something right.

This chapter is an overview of the power and flexibility of SAS for a range of 
applications and industries. SAS has expanded from being just a program-
ming language for experts to meeting the needs of a wide variety of users in 
almost every industry and country in the world.

Isn’t SAS Just for Gurus?
You might assume that you need to be a statistician or math guru to use SAS, 
but happily that’s not the case. In the last few years, SAS has made a signifi-
cant investment in making the unparalleled analytical and data management 
capabilities developed over 30-plus years available to almost anyone with a 
problem to solve in business, science, or government. With recent products 
such as SAS Enterprise Guide and the SAS Add-In for Microsoft Office, SAS 
has never been more accessible or flexible. These products provide user-
friendly interfaces and wizards to maximize the heavy-duty capabilities that 
SAS has long provided to gurus!

Most of this book is dedicated to simple-to-understand principles that are full 
of possibilities and limited only by your situation and imagination. SAS offers 
so much potential that this book just scratches the surface and gets you up 
to speed on the basics.

Data, Data Everywhere — 
But Not Where I Need It!

The glamorous side of business intelligence and data analysis is all the gee-
whiz reports, graphs, and impressive statistics you can present. (It must be 
true because my p-value says so! And don’t worry if you don’t know what a 
p-value is right now. That will come later.) The surprising secret of actually 
arriving at good results for decision-making is the huge amount of time that 
many people spend accessing, organizing, and preparing their data for a par-
ticular analysis. We’ve found a common theme in our visits to more than 50 
major companies: the massive amount of resource and rework time spent on 
the data preparation aspect of business analytics.
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11 Chapter 1: Touring the Wonderful World of SAS

As we mention earlier in the chapter, the first developers of SAS were doing 
real-world research projects and faced these very same data preparation and 
analysis issues. Consequently, they developed products that allow seamless 
access to more than 100 data sources on almost every computing platform 
currently in use. This capability was way ahead of its time back then and 
is still hands-down the best we have used. These data access products — 
SAS/ACCESS products — run on your SAS server. They allow fast, seamless 
access to disparate data sources for your analysis (see Figure 1-1).

 

Figure 1-1: 
SAS 

enables 
you to 

analyze data 
accessed 

from various 
sources.

 

Relational databases—Oracle, 
DB2, SQL Server, Teradata

SAS Server—
Data sets, views

The data you need for
your business

PC data sources—Excel,
Access, text, CSV

One real-life data preparation story
At one prominent aerospace company, the Six 
Sigma black-belts report that 85 percent of their 
time is spent collecting, cleaning, and prepar-
ing their data for the business tasks at hand. 
Even worse, they realize this work is duplicated 
across various departments. They all end up 
doing the same preparation work with a given 
data source, such as data describing all prod-
ucts currently sold, their predecessor products, 
and the dates that products were discontinued.

This data resides on different platforms in vari-
ous formats with a wide array of data rules. 

Staff work with older data in text files on a 
mainframe computer, data from an acquired 
subsidiary in Oracle on UNIX, data in DB2 
from a new ERP system (Enterprise Resource 
Planning system — SAP in this case) on a 
Windows server, or data in a spreadsheet on 
someone’s PC. When each team brings this 
data together for its own projects, they often 
arrive at different results. Upper management 
wonders why teams can never agree on even 
basic metrics and the analyses needed to run 
the business.
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SAS can get to the data, but that’s only the beginning. SAS also has excellent 
tools to enable centralized management of your data. Applications such as 
SAS Enterprise Guide have a wide array of data access, query, and manage-
ment capabilities that enable you to slay your data-management dragons in a 
flexible and effective manner.

SAS also offers applications for power users to effectively access, manage, 
and aggregate your data. SAS Data Integration Server, in addition to other 
software products from DataFlux (a SAS company), focuses on the types 
of problems commonly connected to data warehousing and data quality. 
These tools allow you to have one integrated view of your data that is built 
on common rules and assumptions. The value here is in avoiding different 
answers to the same question by ensuring that everyone has access to a 
user-friendly, consistent data store. You find out more about this topic in 
Chapter 4.

Data Summaries and Reporting
If you’ve worked with traditional business intelligence tools from other soft-
ware vendors, you might be familiar with data summarization and report-
ing. These tasks are critical to your ability to pull value from the data and 
knowledge inherent in your organization. Unfortunately, this immediate need 
for data is often the only area that people focus on when they ask for infor-
mation to answer a particular question. If you can take a broader, long-term 
approach to your data management, reporting, and analysis needs, you can 
save money and time while yielding superior results.

One example to illustrate this point is a report of accounts past due. You 
could generate this information in Microsoft Excel and copy and paste sub-
sets of the data to send to various sales teams. This is a very manual process. 
Or, you could design a report that can be easily updated with the latest data. 
This report can use subsets for accounts for each sales team and link to 
order details for each overdue account to show exactly what was in the over-
due order. Imagine if this report could be delivered automatically over the 
Web, by e-mail, or directly into Microsoft Office. Now it is a much more flex-
ible and powerful asset — all available from one SAS report!

Some simple forms of data summaries include sums, averages, medians, 
ranges, counts (sometimes called frequencies), and percentages. If you’re 
interested in determining total sales by region, for example, the data source 
you have with this information might be a 50-million–row table. By using the 
summary functions of SAS, you can collapse this data to a small number of 
rows — one row per region, for example. Many functions in SAS automati-
cally summarize the data for you. A pie chart of the sales by region would 
also automatically collapse the data to just a few rows before charting it.
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SAS has a variety of powerful techniques to summarize your data, from basic 
counts, means, medians, minimum values, and maximum values to sophis-
ticated algorithms that allow you to not just aggregate the data but also 
to actually find relevant confidence intervals around the aggregations you 
request.

The Secret Sauce: Analytics to Optimize 
the Present and Predict the Future

If you were familiar with SAS before you started reading this chapter, you 
may be aware that SAS was made famous by its analytic capabilities. And 
you may be wondering whether you can easily use the analytic capabilities 
that SAS offers. Even if they are easy to use, can they really make a difference 
in your business? We can almost absolutely, positively guarantee that the 
answer will be Yes! (Okay, legalese time. This is not some binding guarantee. 
Your results and mileage can vary, but we’re 99.999% sure.)

Almost every analytic technique, statistic, and test is designed to help better 
identify the true state of something by analyzing limited information. Here 
are some examples of where analytics can come in handy:

 ✓ Did the Western sales region really have a better average sales number 
than the Eastern region?

 ✓ Do customers who buy our gum spend more money at retailers than 
customers who don’t?

 ✓ What are the projected sales over the next year of CinnaPecans if I lower 
their price by 10 percent?

 ✓ Which customer demographic factors are useful in predicting custom-
ers’ receptiveness to a direct marketing solicitation?

Why summarize data?
Elsewhere in this chapter we give an example 
of reducing a 50-million–row table to just a few 
rows. Imagine, then, that you want to summa-
rize that data in three forms: a pie chart, a list-
ing, and a bar chart. By explicitly summarizing 

the large data source once (collapsing the 50 
million rows down to 100 or so rows) and then 
creating the pie chart, listing, and bar chart from 
the summarized form, you get a much quicker 
generation of your results for your analyses.
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To answer any of these questions effectively, you first need access to data 
that is of high quality, familiar to you, and properly organized so that you can 
apply the appropriate analytic technique for the question at hand. Even after 
you apply the appropriate analytic technique, you need an integrated way to 
evaluate the success of the technique and a method of presenting (reporting) 
the results so that even managers (like us) can understand.

Table 1-1 offers a high-level view of some of the analytic capabilities of SAS, 
their potential applications, and which chapter tells you more about the 
technique.

Table 1-1 Example Applications of SAS Analytics

Real-World Example Statistical Technique Chapter

An engineer wants to predict the 
mean time until failure for a new LED 
television based on 15 test models

Survival Analysis Chapter 9

A manager wants to know the effect 
on projected sales next year if she 
doubles marketing spending

Forecasting Chapter 9

A clinician wants to know the effect 
on patient response of doubling the 
dose of a new drug

Mixed Models Chapter 8

A sales manager wants to know the 
projected profitability of a new cus-
tomer based on the customer’s demo-
graphic profile

Data Mining Chapter 10

A taste tester wants to know whether 
people really prefer Fizzy Cola over 
Foamy Cola

Categorical Data 
Analysis

Chapter 9

A procurement team wants to test 
whether the new super-strong tita-
nium bolts meet the specified strength 
specs for its new jet

Quality Control Chapter 9

A sales promotion manager at 
OmniLoMart and her team want to 
know projected sales by country, 
store, and even SKU for the next week

High Performance 
Forecasting

Chapter 9

A hospital wants to predict patient 
stay length based on physician and 
nurse comments captured in the 
patient database

Text Mining Chapter 10
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Sharing the SAS Wealth
SAS has gone above and beyond its traditional market in the last few years to 
add an impressive array of tools and delivery mechanisms to make the lives 
of business analysts, managers, and executives easier and more productive. 
The following list describes just a few of the tools SAS offers:

 ✓ OLAP (Online Analytic Processing): Frequently referred to by lay 
people as a pivot table, provides a mechanism for large volumes of data 
to be summarized in advance and presented to users via customized 
tools designed to make exploring the data easy and fast. With OLAP, 
you can take a very large table, such as a sales history table for a large 
retailer, and predefine certain categories and metrics of interest that are 
run on a nightly basis. This results in a greatly collapsed data size with 
data stored in a specific format that enables very fast creation of sum-
maries and exploration. Figure 1-2 illustrates a view of such a sales table 
in an OLAP hierarchical view.

 ✓ SAS Add-In for Microsoft Office: Provides you with seamless direct 
access to SAS reports, data engines, data management, reporting, and 
analytic tasks from Microsoft Excel, Word, and PowerPoint. The add-in 
enables you to avoid spreadsheet hell, the consequence of using a sim-
plistic yet user-friendly tool such as Excel for complex data processing 
that should be performed with a better tool. SAS is well suited for this 
type of processing through the SAS add-in. When you use the SAS add-
in, SAS content and data sources are centrally maintained and can be 
dynamically synchronized with your SAS server to ensure that all ana-
lysts in your company are accessing “one version of the truth.” A simple 
example is illustrated in Figure 1-3: a centrally created and maintained 
SAS forecast analysis that is dynamically streamed and easily updated 
by end users from PowerPoint.

 ✓ SAS Information Delivery Portal and SAS Web Report Studio: Allows 
for simplified delivery of content over the Web and intuitive reporting 
for almost any level of user. Users access a centrally maintained view of 
their data to quickly create powerful and insightful reports that can be 
easily shared throughout the organization. Figure 1-4 illustrates just one 
of the many report formats that you can create in a matter of minutes 
with SAS Web Report Studio.
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Figure 1-2: 
Sales data 

that uses 
OLAP to 

answer your 
questions.

 

 

Figure 1-3: 
Using 

the SAS 
Add-In in 

PowerPoint 
for a SAS 
Forecast 

report.
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Figure 1-4: 
Using SAS 

Web Report 
Studio for a 
Web-based 

report.
 

What the IT Department Needs to Know
The ease of use and the powerful analytical applications of SAS are great for 
the end user and number crunchers, but your IT folks will find SAS friendly 
to use as well. The good news for IT professionals is that SAS 9.2 provides a 
centralized approach for deploying software, managing security, managing 
user environments, creating content, distributing content, and controlling 
user access to data.

By using standard software packaging tools, administrators can prepackage 
the distribution of SAS software. Using SAS Management Console to maintain 
metadata in SAS Metadata Server, you can configure servers, server options, 
users, and user groups, manage data sources, and manage the content and 
capabilities available to users.

SAS Information Map Studio enables you to create dynamic data views based 
on administrator-defined Information Maps. These Information Maps hide 
the complexity and danger of accessing complex data schemas by presenting 
users with administrator-defined business views of the data. Based on user 
selections, SQL is dynamically created to provide them with just the data 
they need for their report.
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More details that IT folks may be interested in reviewing are covered in 
Chapters 4 (data access), 15 (setting up SAS), 17 (SAS programming with 
the new world of SAS), and 19 (administrator tips).

Checking Out Real-World Success Stories
As users and employees of SAS, we have seen many real-world SAS success 
stories. From forecasting and data warehousing to data mining and business 
intelligence, SAS can meet just about any need you can imagine. To read a 
wide array of detailed SAS case studies, use your favorite Web browser and 
go to www.sas.com/success.
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Chapter 2

Your Connection to SAS: Using 
SAS Enterprise Guide

In This Chapter
▶ Seeing how SAS made its way to the PC

▶ Checking out your data access options

▶ Summarizing and otherwise compiling your data

▶ Reporting on-the-spot

SAS has been around for a long time and has often been considered 
the province of math or programming experts. In the late 1990s, Dr. 

Goodnight (cofounder and CEO since the company was created in 1976) 
thought that this image needed to change and that the way to accomplish 
this was with a new interface that was both user-friendly and capable of 
delivering SAS power without programming. Thus, SAS Enterprise Guide 
was born.

SAS Enterprise Guide was the first application that SAS developed just for 
Microsoft Windows so that users could access, query, summarize, analyze, 
and publish results from their SAS server running almost anywhere. SAS 
servers can run from your PC, a Windows server, a UNIX server, or even on a 
good old mainframe (no funny-looking punch cards required!). And because 
SAS Enterprise Guide can run from a Windows desktop (for ease of use), yet 
interact with SAS on any computing platform, it is one of the most powerful 
user interfaces on the planet.

In this chapter, you see how to use this marvelous interface to the broad 
capabilities of SAS.
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Using SAS Enterprise Guide, the 
Swiss Army Knife of SAS

Looking at the wide array of capabilities that SAS Enterprise Guide com-
prises, we can confidently call it the Swiss army knife of SAS. Just like a Swiss 
army knife, SAS Enterprise Guide is handy in lots of situations and offers a 
surprising array of options in a simple-to-learn package.

SAS Enterprise Guide is a ubiquitous SAS interface that almost every SAS cus-
tomer has access to in one way or another. It is included with SAS for Microsoft 
Windows (sometimes called “PC SAS”), which is a local copy of SAS for your PC 
that works like your own personal SAS server. Universities teaching statistics 
courses and independent professionals learning SAS use SAS Enterprise Guide 
to access SAS OnDemand over the Internet, where SAS (the company) hosts 
the SAS server. Many companies also license SAS Enterprise Guide to allow 
their users to work with remote Windows, UNIX, or mainframe SAS servers 
that they configure and maintain. Whichever configuration of SAS you use with 
SAS Enterprise Guide, most of the functionality is the same; the difference is 
whether the processing is performed on your PC or on a remote computer.

Because this book addresses SAS 9.2, we assume that you are using SAS 
Enterprise Guide 4.2. If you’re using an earlier version of SAS or SAS 
Enterprise Guide, you might have some trouble following along in these chap-
ters. Our first edition of SAS For Dummies addresses those earlier versions.

Using SAS Enterprise Guide 
for the first time
When you first install and use SAS Enterprise Guide, the interface looks like 
Figure 2-1. This is the default, out-of-the-box view.

The interface has some familiar elements:

 ✓ Menu bar

 ✓ Toolbars

 ✓ Workflow presentation: Two panes — the tree-like Project Tree and the 
workflow-oriented Process Flow — show your workflow from two per-
spectives. More than one Process Flow can exist in a project; the large 
workspace area on the right is the overall “container” for all of them.

 ✓ Resources pane: This feature offers quick access to resources such as 
SAS servers and the data they host, task lists, administered SAS Folders, 
and prompts.
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Figure 2-1: 
SAS 

Enterprise 
Guide right 

out of 
the box.

 

Task list

Although the default view is a good general-purpose layout, we’ll walk you 
through our preferred customizations in the next section. When you get 
ready to make SAS Enterprise Guide your own, you have a huge array of 
options for managing your workspace. You can

 ✓ Customize the workspace: Dock (hide or show) the interface panes so 
that you maximize the Process Flow and workspace viewing area.

 ✓ Choose application settings: Set a wide array of options for overall 
application behaviors by choosing Tools➪Options and making selec-
tions from the Options dialog box. For example, you can control the 
following:

 • What you see in the Process Flow

 • Your default output type (HTML, RTF, PDF, text, and SAS Report 
formats)

 • Whether you view your report output embedded in SAS Enterprise 
Guide or external to SAS Enterprise Guide by launching the rel-
evant application with the report

 • How data is browsed
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 • How user-written SAS code is managed and displayed

 • Which metadata server and SAS server you are using (if connecting 
to a remote SAS server)

Changing what you see onscreen
We simplified the screenshots in this book by making a few tweaks to the 
default options and window arrangement. Start SAS Enterprise Guide and 
follow these steps to set your interface to look like the screenshots you see 
in this book:

 1. Choose Start➪SAS➪Enterprise Guide 4.2 from the Start menu.

  SAS Enterprise Guide appears, displaying the Welcome to SAS Enterprise 
Guide dialog box, as shown in Figure 2-2.

 

Figure 2-2: 
The 

Welcome 
to SAS 

Enterprise 
Guide dialog 

box offers 
several 
options.

 

  From this dialog box, you can choose to

 • Open a recently used project

 • Open a project by searching your computer drives or SAS server

 • Create a new project

 • Run the Getting Started with SAS Enterprise Guide tutorial

  Our favorite choice is selecting the Don’t Show This Window Again 
check box! You can always open or create new projects from the File 
menu.

 2. Click New Project to create an empty project.

 3. Choose Tools➪Options.

  The Options dialog box appears.
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 4. In the Results General section, under Managing Results, select Replace 
Without Prompting for the Replace Results option.

  This enables you to rerun SAS tasks and programs without being 
prompted about whether you want to replace the last report created. 
The default value is Prompt Before Replacing.

 5. In the Tasks Output Library section, select WORK in the list of 
default library names and click the Up button until WORK is at the 
top of the list.

  This tells SAS Enterprise Guide to use the temporary WORK location as 
the preferred location for output data generated by the SAS tasks that 
we’ll run.

 6. Click OK to close the Options dialog box.

 7. Click the Task List button in the lower-left pane (labeled as the Server 
List in the default view).

  The Task List button is the farthest on the left. When you click it, the pane 
turns into the Task List pane and shows you a list of available tasks.

  You can click the small arrow at the top of the task list pane, or any simi-
lar docked pane, to control the docking behavior of the pane. You can 
select which edge of the application to dock to and whether the pane 
auto hides — that is, slides in to and out of view when you hover the 
cursor over it.

  Leave everything else in the default state.

 You can arrange your workspace differently at any time. If you don’t like your 
changes and want to revert to the default layout, choose Tools➪Options➪
General and click the Restore Window Layout button.

Accessing and Managing Data
After setting up the application workspace, you’re probably anxious to see 
SAS Enterprise Guide in action. A primary role of SAS Enterprise Guide is to 
give you access to and control over your business data. For example, you 
can open SAS data sources or import almost any type of commonly used data 
format for use in SAS Enterprise Guide. This section provides a brief glimpse 
into accessing and managing data with SAS Enterprise Guide.

Opening SAS data sets
SAS data sets are the building blocks of many reports and analyses in SAS. 
A SAS data set is the standard data storage format for data created with SAS. 
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The great thing about SAS data sets is that they’re fast to open and analyze 
relative to other data storage methods, such as text files, comma-separated 
values (CSV) files, Excel spreadsheets, and even relational databases such as 
Oracle or DB2. By default, the output data created by your activities in SAS 
Enterprise Guide are SAS data sets.

To open a data set and create a project from scratch, follow these steps:

 1. Choose Start➪SAS➪Enterprise Guide 4.2.

 2. Click New Project.

  The Welcome dialog box closes, and the new project appears with 
a blank Process Flow pane. If you don’t see the Welcome dialog box 
because you took our advice and turned it off, don’t worry. A new proj-
ect will be created automatically.

 3. Choose File➪Open➪Data.

  The Open Data dialog box appears. The pane on the left displays options 
for the data location. Your choices are

 • Local Computer: Clicking this icon allows you to browse your local 
computer resources, such as Windows Explorer, to select a data 
source.

 • Servers: Clicking this icon takes you to predefined data libraries 
defined on your SAS server to select a server-based data source.

 • SAS Folders: Clicking this icon takes you to administered data 
sources. This option is useful only when you are lucky enough to 
work in an environment where an IT department organizes and 
maintains data sources for you.

 4. Click the Local Computer icon.

  The file types that SAS Enterprise Guide can open appear in a standard 
Windows Open dialog box. If you want to examine only SAS data files, 
click the Files of Type drop-down list, as shown in Figure 2-3, and choose 
SAS Data Files.

  We’re working with a sample SAS data set named Candy_Sales_Summary 
that comes with SAS Enterprise Guide. Our copy of this data set is at

C:\Program Files\SAS\EnterpriseGuide\4.2\Sample\Data\
Candy_Sales_Summary.sas7bdat

  If you want to follow along with this example, you may have to browse 
to a different location to find this file on your system.
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Figure 2-3: 
The Open 

dialog box 
displaying 
only SAS 

data sets.
 

 5. Click the Open button.

  The data set opens in your project and appears in the data grid, as 
shown in Figure 2-4. You can easily browse the data by using the vertical 
and horizontal scroll bars.

 

Figure 2-4: 
The Candy 

Sales 
Summary 

data set 
browse 

view via the 
data grid.

 

Keep this data set open and continue to the next section to find out how to 
filter data in the data set.
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Filtering SAS data
Two of the most frequently used features of SAS Enterprise Guide are the 
Filter and Sort task (for simple filters) and the Query Builder task (for simple 
or more sophisticated filters). After you open a data set, these tasks make it 
easy to filter the data to analyze just the records that interest you. Filtering 
data can be as simple as organizing customer data based on country or the 
patients in a trial based on year of birth. Filtering can be based on one or 
many conditions, using and or or logic, and can even utilize complex formu-
las in the conditions. A complex condition could be “all patients born in 1968 
with a mean blood sugar reading on their first three visits greater than 100 or 
a history of diabetes with at least two hospitalizations required.”

Using the Candy_Sales_Summary data set you opened in the preceding set of 
steps, follow these steps to filter the data for records from the fiscal year 2003:

 1. Click Filter and Sort from the toolbar.

  The Filter and Sort task appears, as shown in Figure 2-5. As the tabs in 
this task suggest, you can select variables (columns, in database par-
lance), create simple filters, and sort the result.

 2. Choose all the variables in this data set by clicking the double arrow 
(the second button in the middle of the window.)

  All the variables in the Candy_Sales_Summary data set appear in the 
Selected space, as shown in Figure 2-6. By default, no variables are 
added automatically to your filter (no variables are in the Selected 
space) because you might have a very wide data set that you want to 
reduce to just a few variables. (You can configure this setting and many 
other defaults by choosing Tools➪Options➪Query.)

What’s a SAS task? Sounds like work!
SAS tasks in SAS Enterprise Guide are the 
wizards and dialog boxes that make your life 
easier. They logically present you with a variety 
of choices to enable you to perform the activity 
you requested just the way you want it. When 
you click Run (or Finish), the task automatically 
generates and submits to your SAS server the 

SAS program needed to perform the actions 
you requested. Some people use SAS tasks and 
the Preview Code button to teach themselves 
SAS programming. However, if you don’t care 
about learning programming in SAS, you don’t 
ever need to look at the code!
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Figure 2-5: 
The Filter 
and Sort 

task dialog 
box when 

first opened.
 

 

Figure 2-6: 
The Filter 
and Sort 
task with 
variables 
selected.

 

 3. Click the Filter tab (to the right of the Variables tab).

  The Filter tab appears, with an empty area for the Filter description.

 4.  Click the first field in the Filter description to reveal the list of vari-
ables. Select Fiscal_Year from the list.

 5.  Click the second field to reveal the list of comparison operators. Select 
Equal to from the list.

 6.  Click the . . . button to reveal the list of distinct values for Fiscal_Year.

  The Select a Single Value window appears with a list of values for Fiscal_
Year, as shown in Figure 2-7.
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  The left side of the window shows the raw data value, and the right side 
shows the formatted data value (the value to present in reports). In this 
case, they’re the same. A variable such as gender could have an M on 
the left raw value side and a value of Male on the right formatted side. 
You can click anywhere on the value row to select the desired value.

 

Figure 2-7: 
The Filter 

tab with a 
filter under 

construc-
tion.

 

 7.  Select 2003 from the list, and then click OK.

 8. Click OK to close the Filter and Sort dialog box and run the task.

  SAS Enterprise Guide automatically generates the SAS code needed to 
fulfill your request and submits it to your SAS server. The filtered data 
set, which the task labels as FILTER_FOR_CANDY_SALES_SUMMARY_S, 
opens in the data grid, as shown in Figure 2-8.

  SAS Enterprise Guide keeps a collection of useful information for each 
task that you run in the collection of tabs just above the data grid. These 
tabs provide quick access to the original input data, the SAS program 
(code) that the Filter and Sort task generated, the SAS program log that 
reports the technical details of how the program performed, and the 
output data.

 9. Click the Process Flow toolbar button to view the Process Flow built 
in this example.

  SAS Enterprise Guide keeps an up-to-date process flow view of the 
data set opened, the query task built from it, and the resulting data set 
created when the query ran, as shown in Figure 2-9. Each view can be 
useful in quickly navigating your project. Double-clicking any item in the 
process flow automatically reopens the collection of results so that you 
can easily navigate to the part that interests you or modify the task to 
change some selections before running it again.
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Figure 2-8: 
The Candy 

Sales 
Summary 

data set 
filtered for 
fiscal year 

2003.
 

 

Figure 2-9: 
The Process 

Flow and 
Project Tree 

view of the 
project.
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 You can always press the F4 key as a shortcut to access the Process Flow 
view.

You have opened a data set, viewed it, filtered it based on fiscal year 2003, 
and created a new data set with just the 2003 data in it. The Process Flow 
shows your accomplishments visually at a high level.

Visualizing Success with Charts
The extensive charting capabilities of SAS Enterprise Guide give you the 
power to add new levels of insight to your reports and analyses. Different 
types of data and questions are best displayed with different types of charts, 
and SAS Enterprise Guide offers 13 major types and 60 subtypes of charts. 
This section provides a glimpse into graphing with SAS Enterprise Guide. To 
find out more about working with charts and graphs in SAS, see Chapter 7.

Bar charts are one of the most common and useful chart types. In this exam-
ple, you see how to chart sales by region, quarter, and product category in 
one easy-to-read and interpret chart. To create this chart, follow these steps:

 1. To use the Candy_Sales_Summary data set you’ve already opened and 
filtered, choose Tasks➪Graph➪Bar Chart.

  The Bar Chart task appears with the bar chart subtypes in the opening 
panel. The title in the task window shows that you’re working with the 
filtered data set.

 2. Click the Grouped/Stacked Vertical Bar chart type.

  Note the task tip near the bottom part of the task. Most tasks have this 
context-sensitive help available at all times, as shown in Figure 2-10.

 3. In the panel on the left, click Data.

 4. Drag Fiscal_Quarter to the Column to Chart role in the Data pane.

  Assigning variables to roles is part of the process of specifying the work 
the application will do after you click Run.

 5. Repeat Step 4 to assign Region to the Group Bars By role, Category 
to the Stack role, and Sale_Amount to the Sum Of role, as shown in 
Figure 2-11.

  Most tasks have a similar structure to the bar chart task. The roles and 
options available vary according to the individual task.
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Figure 2-10: 
The Bar 

Chart task 
shows 

context-
sensitive 

help.
 

 

Figure 2-11: 
The Bar 

Chart task 
showing the 

assigned 
roles.
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 6. Click Titles in the panel on the left, deselect the Use Default text box 
to turn off the default title, and then type the following in the Text for 
Section: Graph: 2003 Sales by Region, Quarter, and Category.

 7. Click the Run button to run the Bar Chart task.

  The task dialog box closes and SAS Enterprise Guide instructs the SAS 
server to execute the submitted SAS code based on your requested 
specifications. After the code is executed, the graph opens in SAS 
Enterprise Guide, as shown in Figure 2-12. With this bar chart, you can 
see the importance of each region in overall sales, the differences in 
sales trends by quarter by region, and the contribution of each product 
category to overall sales.

  To make it easier to see the entire graph without the rest of the project 
workspace visible, choose View➪Maximize Workspace. When you finish 
viewing the output in the maximized mode, choose the same menu item 
to go back to the standard project view.

  You can access the Maximize Workspace feature also by pressing 
Ctrl+M. This feature works when you display any report view, data view, 
or Process Flow view.

 

Figure 2-12: 
The bar 

graph 
showing 
sales by 

region, 
quarter, and 

product 
category.
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Creating Reports for Even 
the Crankiest Manager

When most software products refer to reporting, they mainly focus on bring-
ing in data to a pretty layout or a cross-tabular report and controlling the 
layout, page numbering, and other appearance options such as formatting. 
SAS Enterprise Guide certainly lets you do this type of work, but it also gives 
you many other options. To help you make just the right presentation, SAS 
Enterprise Guide has an impressive array of SAS tasks, such as simple counts, 
descriptive statistics, complex cross-tabulations, graphs, and even advanced 
analytics and forecasting — all in one report! In this section, you see how to 
create a moderately complex cross-tabulation report and then enrich it to make 
a composite report featuring some of your graphs and the summary table.

Creating a list report with totals
List reports are a great way to summarize, or aggregate, data by categories or 
by groups. Summaries could include average sales amount, number of units 
sold, or maximum sales discount. Categories could be year, quarter, region, 
or product line. To create a list report of regional sales summary by subcat-
egory and product, follow these steps:

 1. Choose Tasks➪Describe➪List Report Wizard.

  The List Report Wizard appears, as shown in Figure 2-13. The first page of 
the wizard enables you to check that you’re working with the intended data.

 

Figure 2-13: 
The List 
Report 

Wizard.
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  Most tasks in SAS Enterprise Guide provide this convenient opportunity 
to verify that you’re working with the correct data source. If you launch 
a task with the wrong data, you can simply choose Edit to select a differ-
ent data source. You can also specify a simple filter to apply to the data; 
that filter applies only within the scope of the active task.

  Because we already filtered the data in a previous step, we don’t need 
to specify an additional filter at this point. (But it’s nice to know that we 
could, if we wanted to.)

 2. Click Next.

  The Define List page appears. By default, all the columns in the data 
source are added to the report and shown in the Preview area.

 3. Delete the default columns and add just the four that we need for the 
report:

 a. Click Edit➪Delete All Columns.

 b. Click Add➪Subcategory.

 c. Click Add➪Product.

 d. Click Add➪Fiscal_Quarter.

 e. Click Add➪Sale_Amount.

 4. Click the Fiscal_Quarter column in the Preview area to select it, and 
then click Move➪Position Above➪Sale_Amount.

  When you place a categorical column such as Fiscal_Quarter above a 
measure column such as Sale_Amount, you create an “across” relation-
ship in the report. As a result, there will be one Sale_Amount column 
for each value of Fiscal_Quarter. The preview area in the task does not 
reflect these additional columns, so for now, you have to take a leap of 
faith that they’re there. Trust us; the report is going to look great.

 5. Right-click the Subcategory column and choose Display Type➪Hide 
Repeating Values.

  The Subcategory column now includes an asterisk notation, indicat-
ing that it’s getting a special treatment — each distinct value for 
Subcategory will be shown only once.

 6. Choose Edit➪Column Formats.

  The Column Formats dialog box appears, as shown in Figure 2-14.

 7. Click the Sale_Amount item in the list.

  Sale_Amount is at the bottom of the List Columns list. Note that Sale_
Amount is already being treated as a currency value with the DOLLAR9.2 
format. The 9 is the overall display width (including dollar sign, decimal, 
and commas), and the 2 represents the decimal precision. (Does that 
make cents? Get it?) We need to increase the width of this format so that 
it can display the large sales values that we expect from this report.

06_539682-ch02.indd   3406_539682-ch02.indd   34 3/2/10   10:52 PM3/2/10   10:52 PM



35 Chapter 2: Your Connection to SAS: Using SAS Enterprise Guide

 

Figure 2-14: 
The Column 

Formats 
dialog box.

 

 8. Click the Edit Format button (the upper-right button with the funny 
little characters).

 9. In the Format for Sale_Amount window that appears, change the 
Overall Width field to 12 and the Decimal Places field to 0. Click OK 
to close the Format window.

  In the Column Formats dialog box, Sale_Amount now shows the 
DOLLAR12. format.

 10. Click OK to close the Column Formats dialog box.

 11. Choose Edit➪Assign Columns.

  The Assign Columns dialog box appears.

 12. In the Available Columns list, drag Region to the pane labeled Create 
a Separate Table for Each Value Of (in the bottom right). Click OK.

 13. Choose Edit➪Column Headings.

 14. In the Column Headings dialog box, deselect the box labeled Display 
the Type of Statistic in the Column Headings and then click OK.

  This suppresses the SUM label in the final report.

 15. Click Next.

  The Specify Totals window appears. This window shows a preview of 
the report layout, but unlike the previous page, you can’t click and inter-
act with the preview area.

 16. Select the Sale_Amount box in the Select Totals area, and then click 
the Edit button.

  The Type of Totals dialog box appears.

 17. Deselect the Grand Totals item, select the Totals by Region item (at 
the bottom of the list), and then click OK.

 18. Click Next to move to the last page for titles and footnotes.
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 19. Change the Title text to Regional Sales Summary by Subcategory and 
Product, and then click Finish to run the report.

  Figure 2-15 shows the completed report.

 

Figure 2-15: 
The 

completed 
Regional 

Sales 
Summary 

report.
 

Getting your hands dirty with code
Sometimes, the recipe for a perfect report calls for something not on the 
menu. If you need to add some homegrown ingenuity to your SAS Enterprise 
Guide project, it’s easy to do by creating your own SAS program.

To add a program that creates a fancy bar line chart in your project, follow 
these steps:

 1. Choose File➪New➪Program.

  A new program editor window appears. It’s empty, but we’ll soon fix that 
with some feverish typing.

 2. Type the following program in the editor window:

ods graphics / width=700 height=450;
title “Customer report: sales and volume”;
proc sgplot
  data=work.filter_for_candy_sales_summary_s
  noautolegend;
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vbar name /
  response=sale_amount
  transparency=.8
  fillattrs=graphdata1 ;
vline name /
  response=units
  lineattrs=graphdata2
  y2axis;
format
  sale_amount dollar12.
  units comma12.;
xaxis display=(nolabel);
yaxis label=”Sale amount”;
y2axis label=”Units sold”;
run;

  Don’t worry if you don’t understand the content of the program. Many 
beginning SAS programmers start by running SAS programs written by 
other people, examining the results, and then tweaking the program 
code to see how it affects the output.

  To save yourself some typing, you can copy and paste this program and 
other examples from support.sas.com/sasfordummies.

 3. Click Run from the toolbar at the top of the program editor window.

  SAS Enterprise Guide submits the program to your SAS session and adds 
the results to your project. The result, shown in Figure 2-16, is a bar line 
plot, where the bar height shows the sale amount per customer and the 
line shows the volume of products each customer purchased (in num-
bers of units).

Putting it all together — no 
scissors or glue necessary
A composite report enables you to combine output from multiple tasks on 
one report for easy viewing and printing. Viewing data from a variety of per-
spectives on a composite report often makes it easier for decision makers to 
arrive at an effective conclusion.

You build a composite report from the pieces of output that already exist in 
your project. This report is linked to the original tasks and programs that it is 
based on. It is dynamic, meaning it will always be updated with new content if 
you rerun the tasks.
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Figure 2-16: 
The results 
of the SAS 

program.
 

To create a composite report using the summary report and the charts cre-
ated earlier in this chapter, follow these steps:

 1. Choose File➪New➪Report.

  The New Report window appears, as shown in Figure 2-17. This window 
is like a blank canvas, with your palette on the left and your work area 
on the right.

 

Figure 2-17: 
The Report 

layout as 
a blank 

canvas.
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 2. Drag the SAS items from the list on the left and arrange them in the 
Report layout grid on the right, like this:

 a. Drag Bar Chart to the upper-left corner of the Report layout grid.

 b. Drag Program to the grid square just to the right of where you 
placed Bar Chart.

 c. Drag List Report to the grid square just below Bar Chart.

 d. Using the grabber handle on the right side of the List Report 
item in the Report layout area, drag the edge of the List Report 
item so that it spans the width of the two grid squares above it.

  The result looks like Figure 2-18.

 

Figure 2-18: 
The Report 
layout with 
the report 

content 
arranged.

 

 3. Click Insert Text to add a title to the report.

  The Insert Text window appears.

 4. Type Sales Summary from 2003 in the text field, and click the center 
alignment button in the toolbar to center the text.

 5. (Optional) Change the font size, color, and typeface to further custom-
ize the title.

 6. Click OK to close the Insert Text window.

  The text element is added to the report layout, below the List Report 
output.

 7. Resize the title element (labeled Sales Summary from 2003) so that it 
spans two grid squares, similar to the way you resized the List Report 
item in Step 2.
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 8. Drag the title element from the bottom of the Report Layout area to 
the top, above the Bar Chart element.

  The title element moves to the top of the Report Layout area, as shown 
in Figure 2-19.

 

Figure 2-19: 
The report 
layout with 

the title in 
place.

 

 9. Click OK to save the report definition.

  SAS Enterprise Guide displays the composite report in the content area. 
It’s really taking shape; just a few more tweaks will make it perfect.

 10. Clean up the report view by removing the chart footnotes:

 a. Click the Header & Footer button at the top of the report 
window.

 b. In the Header & Footer dialog box that appears, click the Titles 
& Footnotes tab and deselect the Footnote check boxes for List 
Report, Program, and Bar Chart.

 c. Click OK.

  The report view updates to remove the footnotes.

 11. Make this report printer-ready by changing the page settings:

 a. Click the Page Setup button at the top of the report window.

  The Page Setup dialog box appears.

 b. In the Paper settings, select Fit Width for the Fit value.

 c. Select Landscape for the Orientation value.

 d. Click OK to save the Page Setup settings.
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To see a preview of how this report will appear when printed, click the Page 
View button at the top of the report window. The report view appears as 
shown in Figure 2-20. (Note that we’ve maximized the view space for the 
report in this picture by choosing View➪Maximize Workspace.)

 

Figure 2-20: 
The final 
report in 

Page View.
 

You can easily page through the report using your Page Up and Page Down 
keys. Notice how the report is “smart” enough to repeat table and column 
header information when a page breaks in the middle of the table.

You can choose File➪Print Report to print this report, or you can choose 
File➪Export to save the report as a PDF file or HTML file so that you can 
easily share it with a colleague in electronic format.

Now that you’ve invested so much time and creativity in producing a brilliant 
report, don’t forget to save your SAS Enterprise Guide project! With a saved 
project, you can come back tomorrow and simply rerun the project, refresh-
ing the report with any data updates that have happened in the meantime.

 1. To save your work, choose File➪Save Project As.

  The Save dialog box appears.
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 2. Click the Local Computer Icon.

  We won’t do this right now, but you can use the Servers Icon to navigate 
to file storage locations on your SAS server.

 3. In the Save dialog box, navigate to a location that makes sense for 
you — for example, somewhere in My Documents — to save your 
project file.

 4. Give your project a name, and then click Save.

  If you’ve followed along with the examples in this chapter and want to 
save this project as-is, name this project SAS for Dummies Chapter 2.

 5. Exit SAS Enterprise Guide by choosing File➪Exit.

The next time you want to use the project you just saved, you can open it by 
choosing it from the recently used projects listed at the bottom of the File 
menu. The Welcome screen also lists recently used projects when you restart 
SAS Enterprise Guide — unless you turned off that screen as suggested ear-
lier in this chapter!
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Chapter 3

Six-Minute Abs: Getting 
Miraculous Results with SAS

In This Chapter
▶ Understanding libraries

▶ Discovering the power of queries

▶ Creating data summaries any way you like

▶ Predicting the future of your business

Acornerstone of 20th century progress was the gain in economic effi-
ciency and capacity. Americans, in particular, have been obsessed 

with making things faster, quicker, cheaper, or bigger. One of our favorite 
examples was a recent comedic movie in which a character had big plans to 
strike it rich with a product named Six-Minute Abs. He stated that this would 
provide the same workout as the one touted by the Seven-Minute Abs folks 
but in just six minutes — thus saving you a minute a day!

SAS Enterprise Guide is the Six-Minute Abs of SAS, only much better! As 
a statistician and programmer, Stephen used SAS for many years the old-
fashioned way: programming in the SAS language. Mastering SAS Enterprise 
Guide, though, has made it possible for even a SAS programming guru like 
Stephen to be far more productive in accessing, managing, analyzing, graph-
ing, and reporting in his daily work life.
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In this chapter, you see more of the awesome capabilities SAS Enterprise 
Guide offers.

Knowing Where Your My Data 
Set Is Coming From and Going

SAS uses server libraries, which are the logical assignment of folders on your 
computer or server to simple but meaningful library names, such as WORK 
or SASUSER. Depending on your SAS configuration, you might use the WORK 
or SASUSER library by default because these are typically available on SAS 
servers.

For example, WORK is a special temporary library automatically assigned by 
the SAS server. WORK data exists only for your current SAS session and goes 
away when you close your SAS Enterprise Guide session. Data you place in 
the WORK library is not available if you close SAS and later reopen it!

 If your data is required for a future SAS Enterprise Guide session, do not use 
the WORK library. You would have to rerun your analysis to re-create it each 
time. This isn’t an issue for a table that takes just a few seconds to re-create. 
If a table results from a long-running task, however, you don’t want to waste 
your time re-creating it unless the source data is constantly being updated 
and you want those updates every time you work on them.

Another automatic SAS library is SASUSER. Unlike WORK, SASUSER is a per-
manent library. Any data placed in SASUSER during your current session 
stays there until you overwrite or delete it.

 Some organizations turn on a special option to prevent writing back to 
SASUSER, often because they have other standards regarding where your 
personal data and work project are placed. Other organizations don’t even 
use SASUSER because of security concerns about shared data that may be 
restricted due to privacy and confidentiality policies.

You or your administrator will likely create numerous other libraries specific 
to your organization and needs. Some of these might be read-only (you can’t 
save data sets there), and others allow you to write to them. Depending on 
your SAS configuration, you may be using the WORK or SASUSER library by 
default.
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Organizations can create user- or administrator-created libraries that provide 
access to relational databases such as Oracle, Teradata, DB2, or SQL Server. 
These libraries let you seamlessly transfer data into and out of these data-
bases at will. This ability is critical for companies because their key corpo-
rate data is often stored in these database systems.

Querying Your Way to Success
Of the many capabilities that SAS Enterprise Guide offers via SAS tasks, the 
Query Builder task is one of the most important for use across a wide array 
of users and applications. With the Query Builder task, you can

 ✓ Join data from separate data tables

 ✓ Filter data

 ✓ Sort data

 ✓ Create computed columns

 ✓ Summarize data

 ✓ Add dynamic run-time prompts to select filter criteria to apply

 ✓ Create basic listings

 ✓ Create output data sets from the selections made in the task

As you can see, the Query Builder task encompasses a broad range of func-
tionality. The capability to access tables in a database, join them, and filter 
the results is often the first step in reporting or analysis. A simple example 
would be joining a sales history table with a products table to obtain a 
detailed sales and products table. You can also filter the sales data to a par-
ticular year and the products to a certain product line. Additionally, you may 
have several computed columns that compute the net sale price for each 
transaction based on the discount given and the full retail price.

When you master the basics of the Query Builder task, your success at 
accessing the data you need will know no limits! The following example 
touches on some of these features. For more in-depth coverage on working 
with your data, see Chapter 5.
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Understanding all this talk of joining
Joining data is like getting married — bringing together two separate entities 
and making them one — except that joining data is a lot quicker and cheaper. 
When you have relevant data for a report or analysis in more than one table, 
you can merge that data by matching rows based on the columns they have 
in common so that all the relevant information is in one table. Examples of 
columns commonly used to join data tables are customer ID, date, product 
ID, product name, and location. Figure 3-1 shows a simple example of joining 
two tables. Here, the Students table is joined with the Grades table by the 
Student_ID column so that you have a unified table of student information 
and their grades.

 

Figure 3-1: 
An example 
of a simple 

two-table 
join.

 

Joining data from multiple tables
To examine the power of the query task, follow these steps to see how you 
can join data sources:

 1. Launch SAS Enterprise Guide and create a new project.

  If you need a refresher on how to create a new project, see Chapter 2.
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 2. Choose File➪Open➪Data and click the Local Computer icon.

 3. Navigate to the folder with the sample data files for SAS Enterprise 
Guide, and open the following data sets:

 • Candy_Customers

 • Candy_Products

 • Candy_Sales_History

 • Candy_Time_Periods

  Remember that the sample data folder can be found at C:\Program 
Files\SAS\EnterpriseGuide\4.2\Sample\Data.

  Just as you can in Windows Explorer, you can select multiple items in an 
open dialog box by pressing Ctrl+click to select individual noncontigu-
ous items or by pressing Shift+click at the beginning and end of a list of 
files to select a contiguous block.

  All the data sets open in your project; the last one opened appears in 
the data grid, as shown in Figure 3-2.

  If the Candy_Time_Periods data set does not appear in your data view, 
double-click its table name in the Project Tree to open it.

 

Figure 3-2: 
Browsing 
the Candy 

data set via 
the data 

grid.
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 4. Click Query Builder from the toolbar above the data view.

  The query task appears with the Candy_Time_Periods table already 
selected.

 5. Click Add Tables.

  The Open Data dialog box appears, as shown in Figure 3-3.

 

Figure 3-3: 
The Open 

Data dialog 
box from the 

Add Tables 
selection.

 

 6. Click Project as the data source location for this query.

  In this example, you already opened all four tables used in the project 
before you began creating the query, which added them to the project.

  Another option is to open only the Candy_Time_Periods table in Step 3 
and then add the other tables from your local computer by using the 
Add Tables button in the Query Builder dialog box. When you add tables 
to the query this way, they are added to the project for you.

 7. From the Open Data dialog box, select the first three tables (Candy_
Customers, Candy_Products, and Candy_Sales_History) and then click 
Open.

  You might have noticed that Candy_Time_Periods appears in this dialog 
box even though you already have it in the query (refer to Step 4). It 
appears because a special type of query (called a Cartesian Product) 
actually joins the same table back to itself! However, unless you under-
stand what a Cartesian Product is and you’re certain that you need it, 
don’t ever use the same table twice. You can end up with a very large 
table that’s not what you expect!

  After clicking Open, you receive a warning message, as shown in Fig-
ure 3-4; but don’t worry about this right now. The warning message is 
informing you that you have some work to do in the next window.
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Figure 3-4: 
For now, 

don’t worry 
about this 

suitable join 
warning 

message.
 

 8. Click OK to dismiss the warning message.

  The Tables and Joins dialog box appears, and Candy_Products is auto-
matically joined to Candy_Sales_History via the ProdID column. SAS 
Enterprise Guide automatically joins tables by columns with identical 
names because it assumes that identically named columns in different 
tables contain the same information. The connecting lines between the 
tables show the columns that will be used to join the various tables. You 
can exercise some control over the joins:

 • If you don’t like the auto-join feature, you can turn it off by choos-
ing Tools➪Options.

 • You can easily delete joins by clicking the join connectors between 
the tables and pressing the Delete key.

 9. To add joins that weren’t automatically determined based on identical 
column names, perform the following:

 a. Drag the CustID column from the Candy_Customers table to the 
Customer column in the Candy_Sales_History table. When the 
Join Tables dialog box appears to confirm the join settings, 
click OK.

 b. Drag the Date_ID column from the Candy_Time_Periods table to 
the Date column in the Candy_Sales_History table. Click OK.

  We cover more about join types in Chapter 5.

  When you’ve added the joins, the Tables and Joins dialog box is similar 
to Figure 3-5. Note that we’ve arranged the tables in this figure to make it 
easier to see the join relationships.

  You can also rearrange the table layout for easier reference in the 
Tables and Joins dialog box. Typically, you have one central table that 
the other tables join with. Putting the central table (often called the fact 
table) in the middle and the supporting tables (often called dimension 
tables) around it can make your join much simpler to understand at a 
glance. In our example, Candy_Sales_History is the fact table.
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Figure 3-5: 
The Tables 

and Joins 
dialog box 

with the 
described 

joins added.
 

 10. Click the Close button to close the Tables and Joins dialog box.

  Now you’re back to the main dialog box for the Query Builder task. The 
table join details just added are a vital step that you should always per-
form when you build a new query with multiple tables. If you neglect this 
step with multiple tables in a query and one table unjoins the others, the 
application warns you about possible performance issues before it runs 
the query.

 11. From the main dialog box of the Query Builder task, select the vari-
ables that will be in the output table created by the query.

  For this example, click and drag the following variables to the blank 
space on the Select Data tab labeled Drop a Column Here to Add It to 
the Query:

 • Quarter, from Candy_Time_Periods

 • Name and Region, from Candy_Customers

 • Product and Retail_Price, from Candy_Products

 • Units and Discount, from Candy_Sales_History

  When you’re finished, the task looks like Figure 3-6.

 12. (Optional) To make the variable names in the output data set more 
meaningful, you can rename them. Here’s how to rename the Name 
variable to Customer Name:

 a. Double-click the Name variable in the Select Data pane.

  The Properties dialog box opens.

 b. Type Customer Name in the Alias text box and then click OK.
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Figure 3-6: 
The Query 

Builder task 
with the 

specified 
variables 
selected.

 

 13. (Optional) To make the name of the output data set more meaningful, 
rename it. Here’s how to rename the output data set to Quarterly_
Sales_Summary:

 a. In the upper-right corner of the Query Builder window, click the 
Change button (beside the Output Name field).

  You can see this button in the upper-right corner of Figure 3-6. The 
Save File dialog box opens.

 b. In the File name field, enter the new data set name Quarterly_
Sales_Summary, as shown in Figure 3-7.

 c. Click Save.

 

Figure 3-7: 
Rename 

a data set 
here.
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After your join is set the way you want it, you can create computed columns 
with your data, a topic discussed in the following section.

Creating computed columns
One of the most powerful features the Query Builder task offers is the capa-
bility to create computed columns based on your current needs. Computed 
columns allow you to create new variables from your data. For example, you 
can use a computed column to calculate net sales based on the gross sales 
and returns columns in your source data.

For the running example used here, you want to review the net sales amount 
for each record. The net sales amount can be expressed as

Net_Sale_Amount = Retail_Price × Units × (1-Discount)

To create the computed column Net_Sale_Amount (the left side of the pre-
ceding expression), do the following:

 1. Click the Computed Columns icon in the upper-left corner of the 
Query Builder task.

  The Computed Columns dialog box appears.

 2. Click New to create a new computed column.

  The New Computed Column Wizard appears.

 3. Click Advanced Expression, and then click Next.

  The Advanced Expression Editor window appears, as shown in Figure 3-8.

 

Figure 3-8: 
The 

Advanced 
Expression 

Editor 
awaits your 

input.
 

07_539682-ch03.indd   5207_539682-ch03.indd   52 3/2/10   10:53 PM3/2/10   10:53 PM



53 Chapter 3: Six-Minute Abs: Getting Miraculous Results with SAS

 4. In the list of tables in the bottom-left pane, double-click the Candy_
Products data set symbol to expand the list of variables in that table.

 5. Double-click the Retail_Price variable.

  Retail_Price appears in the Enter an Expression field.

 6. Click the single asterisk (*) multiplication button, which is just below 
the Enter an Expression field.

  The multiplier symbol is added to the Enter an Expression field (see the 
result in Figure 3-9).

 

Figure 3-9: 
The 

Advanced 
Expression 

Editor 
with the 

net sales 
amount 

calculation 
partially 

completed.
 

  At any time, you can click inside the Enter an Expression field and type 
or edit. You can also use the standard Windows copy and paste func-
tions to rearrange your expression.

 7. In the list of tables, expand the Candy_Sales_History data set.

 8. Complete the expression as follows:

 a. Double-click the Units variable to add it to the expression.

 b. Click the multiplier symbol (*).

 c. Click once in the Enter an Expression field and type (1-.

  Type an open parenthesis, the number 1, and a hyphen.

 d. In the tables list, add the Discount variable by double-clicking it.

 e. Type a closing parenthesis — ) — at the end of the expression in 
the Enter an Expression field.

  See Figure 3-10 for the completed calculation.
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Figure 3-10: 
The 

Advanced 
Expression 

Editor 
with the 

completed 
net sales 

amount 
calculation.

 

 9. Click Next.

  You are now at the Modify Additional Options page, which lets you 
refine the properties of this new column. The newly created computed 
column name defaults to a standard name: in this case, Calculation1, or 
Calculation2 if Calculation1 exists, and so on.

 10. The name Calculation1 is not intuitive, so we’ll rename it by changing 
the Column and Alias names to be more meaningful:

  a. In the Column field, type Net_Sale_Amount.

  b. In the Alias field, type Net_Sale_Amount.

  With the changes so far, the Modify Additional Options page looks like 
Figure 3-11.

 

Figure 3-11: 
The Modify 

Additional 
Options 

page.
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You may have noticed that the computed column has no format. But don’t 
worry. In the following section, you find out how to format your computed 
columns.

Formatting your computed columns
Formats are an important concept to understand if you want to get the most 
out of your SAS reports and analyses. Data is typically stored as either a 
character value (for example, New) or a numeric value (for example, 18701). 
A format can change data in many ways, from shortening how your data is 
represented, to changing the use of commas and decimal points for numbers, 
to recoding values from system codes to human intelligible words. Table 3-1 
shows examples of the many formats available in SAS.

Table 3-1 SAS Formats

Raw 
Storage 
Value

Format 
Applied

What You See Description

New $1. N The dollar sign means that 
this is a character variable, 
and the 1 shows the variable 
with just the first character.

New $3. New Shows the variable with the 
first three characters.

New $20. New Shows the variable with 
the first three characters; 
because there are only three 
characters, this is all you 
see.

New $QUOTE5. “New” Allows five spaces of output 
and automatically adds 
double quotes to the raw 
value.

New $MyTrans. New York City User-defined format that 
acts as a lookup for abbrevi-
ated city names; in this case, 
New translates to New York 
City, Ne2 might translate to 
New Haven, and so on.

(continued)
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Table 3-1 (continued)

Raw 
Storage 
Value

Format 
Applied

What You See Description

18701.5 5. 18702 The simplest numeric format; 
it adds no commas to your 
number.

18701.5 8.2 18701.50 Allows eight spaces of 
length and two decimal 
places to show more detail.

18701.5 4. 19E3 Allows only four spaces, so 
SAS shows a rounded ver-
sion in scientific notation; 19 
X 10^3, or 19,000, is the clos-
est value it can display with 
the format specified.

18701.5 Best8. 18701.5 Best is a special SAS format 
that tries to use the preci-
sion in your data to deter-
mine the appropriate detail 
to display.

18701.5 Comma8.1 18,701.5 Adds a comma as the thou-
sands separator and the 
decimal point with one level 
of precision.

18701.5 CommaX8.1 18.701,5 Adds decimal points as the 
thousands separator and 
commas with one level of 
precision (for European 
partners).

18701.5 Dollar10.2 $18,701.50 Uses standard American 
currency formatting with 
the dollar sign, commas as 
thousands separator, and 
decimal points.

18701.5 Dollar8.2 18701.50 Strips the dollar sign and the 
comma to show the numeric 
amount when not enough 
space exists to show the full 
currency default.
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Raw 
Storage 
Value

Format 
Applied

What You See Description

18701.5 MMDDYY10. 03/15/2011 One of many date formats; 
translates the number in the 
variable to the number of 
days from January 1st, 1960 
and formats it as month/day/
year.

18701.5 MMDDYY8. 03/15/11 Same as preceding entry but 
uses a two-digit year.

18701.5 ENGDFDWN8. Tuesday English word for the day of 
the week for this date.

18701.5 MMDDYY10. 01JAN60:05:11:42 One of many date time for-
mats; translates the number 
in the variable to the number 
of seconds from January 1st, 
1960 and formats it as month, 
day, year, hours, minutes, 
and seconds. This format 
assumes your data is in sec-
onds, not days.

SAS enables you to change the display format of data values in the storage 
table (SAS data set) as an associated attribute of the column. If you need to 
see both the formatted and unformatted output, or if the data has not already 
been formatted for you, SAS allows you to format a column in a particular 
task for a particular application. As a continuation of adding a new computed 
column, follow these steps to format a column of data in SAS:

 1. Continuing from the preceding section (from the Modify Additional 
Options page), click the Change button next to the Format field.

  The Formats dialog box opens, with the current selection set to None.

 2. Apply a U.S. Dollar currency format to the Net_Sale_Amount column:

 a. Click Currency in the Categories scroll box.

 b. Click DOLLARw.d in the Formats scroll box.

 c. Change the Overall Width from 6 to 12, as shown in Figure 3-12.
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Figure 3-12: 
The Formats 

dialog box 
with the 

DOLLAR12.0 
format 

specified.
 

 3. Click OK, and then click Next.

  You see a summary of the computed column definition, as shown in 
Figure 3-13.

 4. Click Finish.

  You see the list of computed columns that you’ve defined so far — 
just one.

 5. Click Close.

  The new computed column is added to the Select Data list as an output 
column.

 6. Click Run.

  Within a few seconds, the newly created data set Quarterly_Sales_
Summary opens, as shown in Figure 3-14. The Net_Sale_Amount 
computed column appears as dollars with no decimal point, but the 
detailed precision of the calculations has not been lost. This is simply 
a function of the currently applied format. If you were to add all the 
Net_Sale_Amount records, you would see that the column is calculated 
based on the precise values.

 

Figure 3-13: 
The 

summary 
of the New 
Computed 

Column 
Wizard.
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Figure 3-14: 
The newly 

created 
quarterly 

sales 
summary 
data set.

 

Getting your hands dirty with SQL
Like all tasks in SAS Enterprise Guide, the Query Builder task creates a SAS 
program to do its work. In the previous steps in this section, you didn’t see 
the program, and you certainly don’t have to understand the program to ben-
efit from the output.

But if you’re the sort of person who likes to peek under the hood, don’t be 
afraid to click the Code tab while you’re viewing the Query Builder results. 
You’ll see the SAS program that was submitted to SAS. (If you’re really brave, 
you can also click the Log tab and see how the program performed.)

The Query Builder task generates an industry-standard dialect called SQL 
(structured query language). Here are the SQL statements that represent the 
work that we covered in this section. The SQL section is wrapped in the SAS 
SQL procedure (PROC SQL) so that SAS can process it.

LIBNAME Candy “C:\Program Files\SAS\EnterpriseGuide\4.2\Sample\Data”;

PROC SQL;
CREATE TABLE WORK.Quarterly_Sales_Summary AS
SELECT t1.Quarter,
  t2.Name AS Customer_Name,
  t2.Region,
  t3.Product,
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  /* Net_Sale_Amount calculation*/
    (t3.Retail_Price * t4.Units * (1 - t4.Discount))
      FORMAT=DOLLAR12. AS Net_Sale_Amount,
  t3.Retail_Price,
  t4.Units,
  t4.Discount
FROM
  /* Tables to join */
  Candy.Candy_Products AS t3,
  Candy.Candy_Sales_History AS t4,
  Candy.Candy_Customers AS t2,
  Candy.Candy_Time_Periods AS t1
  /* Join conditions */
WHERE (t3.ProdID = t4.ProdID
  AND t2.CustID = t4.Customer
  AND t1.Date_ID = t4.Date);
QUIT;

If you have SQL skills and you want to practice, you can create your own SAS 
program to join and filter your data sets. Or you can modify the program that 
SAS Enterprise Guide generates to suit your own purpose. See Chapter 16 to 
discover how to “take the wheel” and write your own programs.

 Many long-time SAS programmers are not as familiar with SQL as they are 
with another mainstay in the SAS language, the DATA step. So why does SAS 
Enterprise Guide generate SQL statements instead of DATA step statements? 
It turns out that SQL is more efficient than DATA step code when your data 
resides in third-party databases, such as Oracle or Teradata, because SAS can 
push most of the intense processing to these powerful database servers. With 
large data sources, efficiency is paramount (just ask any database administra-
tor). Using SQL can ensure the most efficient processing, and the resulting 
output is the same.

Summarizing the Data
SAS Enterprise Guide presents you with many task choices to summarize 
and aggregate your data. Table 3-2 presents choices by task. As you can see, 
almost any summary statistic you can imagine is available.
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For many customers of SAS Enterprise Guide, the most commonly used task 
for summarizing data is the Summary Statistics task. In the following two exam-
ples, you use this task and a few others to create some useful summaries of the 
Quarterly_Sales_Summary data you created in the preceding section.

With SAS, you can easily summarize every variable in a data set or summarize 
only specific numeric variables. The following steps use the Query_Sales_
Summary example to summarize every variable in a data set:

 1. Choose Tasks➪Describe➪Characterize Data.

  The Characterize Data Task Wizard appears with Quarterly_Sales_
Summary as the input data source, as shown in Figure 3-15.

  If you want to use additional data sets as input to the task, click Add. 
This task is able to summarize one or more data sets at once in one con-
cise report.

 

Figure 3-15: 
The 

Character-
ize Data 
Wizard.

 

 2. Click Next.

 3. Deselect the option for generating SAS Data Sets.

 4. Click Finish.

  The task runs, and the summary report opens in a few seconds, as 
shown in Figure 3-16.

  The report automatically creates sections based on the various data 
types for each variable in the data set: character, numeric, currency, 
and date. These are presented in frequency count and numeric variable 
summary tables for each variable. Using this task is one of the quickest 
ways to summarize many variables.
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  Here’s something to keep in mind when you use the Characterize Data 
task: Because it analyzes every record and every variable, if you have 
very large tables or have selected many tables, running the task may be 
time-consuming.

 

Figure 3-16: 
The 

Character-
ize Data 
Wizard 
report.

 

Summarizing specific numeric variables
As mentioned at the beginning of this section, SAS lets you focus on only the 
variables you need to evaluate from a data set instead of summarizing every 
variable. Follow these steps to summarize specific numeric variables in the 
Quarterly_Sales_Summary data set:

 1. Choose Tasks➪Describe➪Summary Statistics.

  The Summary Statistics task appears.

 2. Drag Net_Sale_Amount from the Data pane to the Analysis Variables 
role. Then drag Region to the Classification Variables role, as shown 
in Figure 3-17.

 3. In the far left pane, select Percentiles. Then select the Median Statistic 
check box.

 4. In the far left pane, select Plots to show the Plots page, and then select 
the Box and Whisker check box.
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 5. Click Run.

  The analysis runs, and the summary report opens in a few seconds. The 
report is shown in Figure 3-18.

 

Figure 3-17: 
The Data 

pane of the 
Summary 
Statistics 

task.
 

 

Figure 3-18: 
The 

summary 
statistics 

and the box 
and whisker 
plot created 

with the 
Summary 
Statistics 

task.
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The Summary Statistics task produces a report with a table, so that you can 
see the precise numbers that represent the calculated statistics. The task 
also produces a chart, which makes it easy to visualize the characteristics of 
these statistics.

In the box and whisker plot for this report, you can see how the data is dis-
tributed in quartiles, with the line near the center of the box representing the 
median value. The median for the West region is slightly lower than the other 
two regions. The values for Median in the table show you exactly how much 
lower. Also, the dots above the top line (above $15,000 or so) represent out-
lier values. What does that mean? We cover more about the field of analytics 
in Chapters 8 and 9, but in a nutshell we can interpret this report as saying: 
We have a lot of high-dollar transactions, but they are not the norm. By far, 
most of our Net Sale Amounts fall under $10,000.

Building a Forecast
SAS Enterprise Guide adds the capability to create forecasts to your arsenal 
of reports and presentations. Although forecasting is probably one of the 
easiest areas of statistical analyses to understand, it’s also one of the easiest 
to oversimplify, resulting in answers that are just plain wrong. To ensure that 
you have a solid grasp of forecasting principles, be sure to read Chapter 9.

Forecasting can take on several levels of complexity. For example:

 ✓ Use the data on the historic variable of interest as the sole predictor 
based on the historic trend of just this variable (for example, net sales 
for candy)

 ✓ Add additional variables of relevance and their historic effect on the 
variable of interest (for example, marketing spent and monthly weather 
conditions)

The Basic Forecasting task uses the simple single variable approach to obtain 
a forecast for your variable of interest. Follow these steps using the SAS 
Enterprise Guide sample data set beer_sales_minimal (found in C:\Program 
Files\SAS\EnterpriseGuide\4.2\Sample\Data, just like the candy 
data sets earlier in this chapter):

 1. Open the beer_sales_minimal data set, as shown in Figure 3-19.

  Note that all the tasks that we used earlier in this chapter are displayed 
in the Project Tree pane. The beer_sales_minimal data set has several 
years of monthly beer sales data for a fictional company.

07_539682-ch03.indd   6907_539682-ch03.indd   69 3/2/10   10:53 PM3/2/10   10:53 PM



70 Part I: Welcome to SAS! 

 

Figure 3-19: 
The beer 

sales 
data set.

 

 2. From the toolbar in the data view, choose Analyze➪Time Series➪Basic 
Forecasting.

  The Basic Forecasting task appears, as shown in Figure 3-20. Note that 
the task automatically added the date variable — SaleDate — to the 
Time ID Variable role. It also created the new task-specific variable 
NewTimeID, which you can ignore in this example.

 

Figure 3-20: 
The Basic 

Forecasting 
task using 

the beer 
sales 

data set.
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 3. Drag Monthly_Sales from the list of variables to the Forecast Variable 
role.

 4. In the left pane, select Forecast Options. Then do the following:

 a. Change the drop-down selection for Forecasting Method from 
Stepwise Autoregressive to Winters Additive Method.

 b. Change the drop-down selection for Time Interval Between 
Observations from Number of Units to Monthly.

 c. Change the drop-down selection for Seasonal Cycle Length from 
Number of Intervals to Three Months.

  See Figure 3-21 for all the settings in this step. For further details on fore-
casting, see Chapter 9.

 

Figure 3-21: 
Forecast 
Options 

settings for 
the Basic 

Forecasting 
task.

 

 5. Click Run.

  The forecast runs, and the forecast plot opens in a few seconds, as 
shown in Figure 3-22.

 6. To save the work you performed in this chapter, choose File➪Save 
Project As and then save your work to either your local computer or 
your SAS server.
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Figure 3-22: 
The Basic 

Forecasting 
report for 

beer sales.
 

Figure 3-22 shows you several things:

 ✓ Historic values for sales (the dashed line to the left of 2006)

 ✓ Model results applied to the historic data and projected into 2006 (the 
solid line)

 ✓ 95% confidence intervals just for the predicted year of 2006 (the lines 
above and below the solid line for 2006)

You can quickly see that the model appears to match up with the historic 
data pretty well. However, because you use only historic sales as a predictor 
of future sales, the confidence intervals are wide for the 2006 forecasts (from 
$55 million to $81 million for 2006/01.) This implies that we can probably 
improve the accuracy of the forecast by adding other variables — such as 
average high temperature and marketing dollars spent. Still, you can obtain 
some insight into what next year might look like. After all, this is just the 
basic forecast, which is far more than you get with many other business 
intelligence tools.
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In this part . . .

In this part, you see how you can pick up spare data 
that you find from almost anywhere and make it usable 

in SAS. After you have a hold on the data, you can begin 
“massaging” it. That might sound like a treat, especially 
from the data’s point of view, but really it’s all about get-
ting data into a usable form that’s suitable for analysis 
and reports.

Every data source has a story that it’s itching to tell. 
Simple listings, summarizations, and cross-tab reports 
begin to tease apart that story. And graphs? Well, when 
you do graphs right, they can make your data sing.
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Chapter 4

Accessing Data: Oh, the Choices!
In This Chapter
▶ Using your PC files as data sources with SAS

▶ Accessing your remote data using local PC connections

▶ Getting to the database quickly using SAS

The fact that SAS can meet just about any of your reporting and analysis 
needs is of little use if you can’t quickly and efficiently access your data 

wherever it exists. SAS has the broadest set of data access options available 
from any business intelligence or analytic product. Whether your data is in a 
Microsoft Excel spreadsheet, a relational database, or a legacy location such 
as a mainframe text file, you can access and use it as a source for your data 
reports and analyses.

SAS offers two approaches to accessing data:

 ✓ Opening a local data file or connecting to a data source from your local 
PC and moving it to your SAS server

 ✓ Accessing the data source directly from your SAS server

Using your local PC as a conduit to opening your data is more convenient 
than accessing the data directly from the server; but it is also a slower 
method and not intended for accessing large data sources. Large is a relative 
term, but any source with more than 10,000 records (also referred to as rows, 
observations, or data points) of data can probably be considered large for this 
purpose. Thus, using SAS server connections to your data sources is much 
more efficient than accessing data from your PC and is therefore the pre-
ferred way to access data sources that you use frequently. In this chapter, we 
present your data access options as well as points to consider with each one.
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Accessing the Data Hidden on Your PC: 
Microsoft Excel, Microsoft Access, and 
Text Files

 Using applications such as Excel and Access to manage important data is 
common in almost every organization, regardless of whether the IT depart-
ment approves such activities. IT groups frown on the use of these products 
to manage important data for many valid reasons:

 ✓ Undocumented data management methods: People often build various 
rules into their local spreadsheets or databases that can vary signifi-
cantly from those in the corporate systems, resulting in different results 
when using various sources.

 ✓ Systems may not be backed up on a regular basis: Although your local 
PC may be backed up, do you keep an audit of the transactions?

 ✓ Isolation from central naming schemes: For example, one Excel spread-
sheet might define net profit differently than another.

 ✓ Privacy and security concerns: Excel passwords are notoriously easy 
to break. Don’t delude yourself into thinking that they secure your 
spreadsheet.

 Errors can occur quite easily in applications such as Excel and Access 
because these applications lack the centrally maintained, automated data 
integrity checking commonly available in relational databases.

Despite the potential problems just listed, users often have valid reasons for 
maintaining their own personal databases. For example, you can start and 
complete some short-term projects more quickly with Excel or Access. You 
also may decide to use Excel as a staging area before loading the final results 
of a subset of the overall project into the centralized corporate system. 
The good news is that SAS can easily access, manage, and analyze the data 
from these sources at will. Here are the locally stored PC file types that SAS 
Enterprise Guide can import:

 ✓ SAS data sets on your PC

 ✓ SAS views of data on your PC

 ✓ Microsoft Excel worksheets

 ✓ Microsoft Access tables

 ✓ dBase tables

 ✓ Lotus 1-2-3

 ✓ Paradox database tables
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 ✓ Text files (fixed-width, tab-delimited, and comma-delimited)

 ✓ HTML documents

 ✓ Files from other analytical products such as JMP (from SAS), SPSS, and 
Stata

SAS Enterprise Guide leverages the vendor-specific data providers automati-
cally installed with your relevant data source application (for example, Excel 
or Access) for each data source to optimize the accuracy of your data import. 
For example, if you use the local import functionality of SAS Enterprise Guide 
with an Excel spreadsheet, Microsoft Excel native capabilities are automati-
cally called to acquire the appropriate translation method for converting the 
data into SAS data sets.

SAS Enterprise Guide translates your data like this:

 1. The spreadsheet (we assume you’re using Excel) is converted into a 
specially delimited text file (typically consisting of columns of data sepa-
rated by commas called a comma-delimited file).

 2. SAS Enterprise Guide copies this text file to your SAS server.

 3. SAS imports your data based on definitions extracted in the process 
(from Excel, in this scenario).

 SAS Enterprise Guide performs this data translation service as a default behav-
ior. But it’s possible that your SAS server is equipped with the capabilities to 
read these data files in their native format, if you have a product called SAS/ 
ACCESS Interface to PC File Formats. When your SAS server has this capabil-
ity installed and configured, it can be more efficient to move the data file 
(for example, the XLS file) to the SAS server and allow SAS to do most of the 
work using the SAS IMPORT procedure. If SAS/ACCESS is available when you 
import your data, the Import Data Wizard in SAS Enterprise Guide will offer it 
as an option.

Data storage and SAS Enterprise Guide projects
SAS Enterprise Guide offers many ways to 
access your relevant data. As a rule, you never 
embed and store data in your SAS Enterprise 
Guide project. Instead, SAS Enterprise Guide 
stores the needed information on how to 

connect to your data source in the future. Any 
data changed using the native table editor in 
SAS Enterprise Guide is immediately written to 
the data table source, assuming that you have 
write permissions to the data source.
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The conversion and copying processes can be slow when using large 
sources, so consider how large your data is before importing it directly with 
SAS Enterprise Guide. As mentioned earlier, large is a relative term, but any-
thing with more than 10,000 rows is large for our purposes.

Importing an Excel workbook
Importing data from most applications is easy and the process is similar 
regardless of the type of document you’re importing from. For this reason, 
we won’t waste pages discussing how to import each file type; instead, this 
section shows you how to import from one of the most popular spread-
sheet formats: Microsoft Excel. If you want to play around with other file 
formats later, SAS Enterprise Guide includes many sample files in the sample 
directory (typically C:\Program Files\SAS\EnterpriseGuide\4.2\
Sample\Data if your installation used the standard directory) for you to 
import. The sample files include Access databases and text files. The process 
for importing other file types is similar to the process outlined in this section, 
with slightly different functionality depending on the file type.

Here’s an example of importing data from a local Excel spreadsheet for use 
with SAS:

 1. Choose File➪Import Data.

  The Open dialog box appears, as shown in Figure 4-1.

 

Figure 4-1: 
Start 

importing 
data here.

 

 2. Click the Local Computer icon.

  You can now navigate the standard Windows file system.
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 3. Navigate to the SAS Enterprise Guide sample data folder (C:\Program 
Files\SAS\EnterpriseGuide\4.2\Sample\Data), select the 
SupplyInfo.xls file, and then click Open.

  As we mention at the beginning of this section, many sample files are 
available for importing from this directory, including Access databases 
and text files. Feel free to try these later; the process is similar with 
slightly different functionality, depending on the file type.

  The Import Data Wizard appears, as shown in Figure 4-2. The first page 
allows you to confirm your data source and the output data destination. 
The output will go to your default SAS server (if you have more than 
one) and the default output SAS library. If you want to target a different 
SAS server or library, now is the time to make those changes. In this 
example, we’re sticking with the default values.

 

Figure 4-2: 
The opening 

page of the 
Import Data 

Wizard.
 

 4. Click Next.

  The Select Data Source page appears, as shown in Figure 4-3. The 
Suppliers worksheet is selected by default.

  If Microsoft Excel is installed on your PC, a status window might appear 
briefly with the message “Starting Microsoft Excel.” When SAS Enterprise 
Guide imports a Microsoft Excel file, it uses your local installation of 
Microsoft Excel to determine attributes of the data in the spreadsheets. 
This approach yields the most accurate results to guide you in later 
steps of the wizard. If you don’t have Microsoft Excel installed, don’t 
worry; SAS Enterprise Guide can still determine the basic attributes of 
the data and import almost any spreadsheet.
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Figure 4-3: 
Start tweak-

ing import 
instructions 

here.
 

  For this Microsoft Excel file, the second page of the Import Data Wizard 
looks like Figure 4-3. This second page can vary in appearance for differ-
ent data types. For example, if you are importing a fixed-width text file, 
this page offers options to allow you to specify where the column breaks 
should occur.

  Note these options:

 • First row of range contains field names: When you import a 
file that does not include the column names, be sure to deselect 
this option. You then have to provide names for each column in 
the Column Options pane; otherwise your column names will be 
generic, such as Column1, Column2, and Column3.

 • Rename columns to comply with SAS naming conventions: 
Spreadsheet data often contains column names that contain 
spaces or special characters (such as “Profit & Loss”). SAS can 
handle these names without a problem, but the SAS programming 
syntax for referencing these names is clunky. If you know that you 
want to use this data in a SAS program later, you might want to 
select this check box (to turn “Profit & Loss” into something like 
“profit_loss”).

 5. Click Next.

  The Define Field Attributes page that appears (see Figure 4-4) is where 
you typically spend most of your time tweaking import definitions. The 
Inc selector (short for “Include/Exclude”) is useful when you are paring 
large data files of unneeded variables. For this example, you don’t need 
to adjust any SAS Enterprise Guide selected details.
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Figure 4-4: 
Tweak 

more import 
instructions 

here.
 

  You can adjust the properties of any data columns from this page. To 
change the property of an individual column (for example, Name), 
simply click the current value in the list and provide a different value. If 
you want to adjust the properties for a range of columns (for example, 
to change the Output Format for several columns), hold the Shift or 
Ctrl key as you click each column. Then click Modify. A Field Attributes 
dialog box appears, and you can change the common attributes to a new 
value that applies to all selected columns.

 6. Click Next.

  The Advanced Options page appears. We don’t need to change any 
advanced options for this example.

  The Advanced Options page offers just three options, each of which has 
a significant effect on how SAS Enterprise Guide generates the SAS pro-
gram to import your data. Here are brief descriptions of the options and 
their effects:

 • Embed the data within the generated SAS code: Select this box 
to see the actual data values included in the SAS program (using a 
DATALINES statement). By default, this option is not selected, and 
the data values are included in a separate text-based file that you 
don’t see in your project.

 • Import the data using SAS/ACCESS Interface to PC Files when-
ever possible: This option tells SAS Enterprise Guide to use the 
IMPORT procedure if available on your SAS server, as described 
earlier in this section.
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 • Remove characters that can cause transmission errors: If you 
work with data in primarily one language, you will probably never 
need this option. However, this option can be handy for coercing 
data values encoded in one character set to import into SAS using 
a different character set.

 7. Click Finish.

  The data set import occurs, and the resulting data set opens automati-
cally in SAS Enterprise Guide as shown in Figure 4-5.

 

Figure 4-5: 
The data 
imported 

from 
Microsoft 

Excel, now 
in SAS.

 

Accessing your data with
OLE DB and ODBC
As we mention earlier in this chapter, SAS Enterprise Guide takes full advan-
tage of the varied data sources accessible from a PC. The last section dis-
cussed using SAS to import data from your PC to the SAS server. Following 
are two common methods for connecting to local and remote data sources:

 ✓ ODBC (Open Database Connectivity): This method is a standard means 
for accessing data from multiple data sources from a variety of software 
products.
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 ✓ OLE DB (Object Linking and Embedding for Databases): This newer 
technology from Microsoft attempts to extend ODBC capabilities to vari-
ous nonrelational databases and spreadsheet formats that otherwise 
could not be accessed with ODBC.

In this section, you use your local PC-based ODBC and OLE DB data con-
nections to retrieve the data from your PC and automatically send the data 
to the SAS server. Both technologies are commonly used to access various 
databases such as Oracle, DB2, or SQL server. If an ODBC driver or OLE DB 
provider is available for your data source, SAS can access it and use it via 
SAS Enterprise Guide. Hundreds of data sources are accessible using these 
two technologies.

 SAS Enterprise Guide provides the capability to use local ODBC or OLE DB 
connections for convenience in accessing smaller or infrequently accessed 
data sources. When you use native SAS Enterprise Guide access to these data 
sources (instead of SAS server-based SAS/ACCESS Interface to ODBC or SAS/
ACCESS Interface to OLE DB), importing processes can be much slower than 
reasonable for very large data sources. The reason for this is simple: SAS 
Enterprise Guide first reads the data table results from your database to your 
PC and then must transfer the data table to your SAS server as a data set to 
allow your SAS analysis to occur. Therefore, we recommend limiting use of this 
feature to small tables — 10,000 rows or less. Although using very large tables 
will work, you could wait a long time. (Bring your knitting.) See Chapter 15 for 
more information on how to set up data sources for efficient access.

Importing an Access database table with ODBC
ODBC data sources can be local files or remote databases on other PCs or 
servers. ODBC drivers that you configure to access various data sources 
provide an easy and consistent way to access the desired data through one 
configuration to multiple applications, including SAS. In this example, we use 
the sample Access database to demonstrate how you access an ODBC data 
source. (Note that you can use the Import Data Wizard to read this same data 
source; we’re using this only to illustrate the ODBC steps.)

 1. Choose File➪Open➪ODBC.

  The Performance Warning dialog box appears. (Now you can’t say you 
weren’t warned.)

 2. Click OK to dismiss the Performance Warning dialog box.

  The Select Data Source dialog box appears, as shown in Figure 4-6.

 3. Click New to define a new ODBC data source.

 4. In the Create New Data Source Wizard that appears, select Microsoft 
Access Driver (*.mdb) as your driver type and then click Next.

 5. For the file data source, type a meaningful name, such as SAS Dummies 
Example.
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Figure 4-6: 
The ODBC 

Select Data 
Source 

dialog box.
 

 6. Click Next, and then click Finish.

  The ODBC Microsoft Access Setup dialog box appears, as shown in 
Figure 4-7.

 

Figure 4-7: 
The ODBC 
Microsoft 

Access 
Setup 

dialog box.
 

 7. Click Select.

 8. In the Select Database dialog box that appears, navigate to and select 
the file that you want. Click OK.

  For this example, navigate to the supplied sample data directory sup-
plied by SAS Enterprise Guide and click the stdreg.mdb file.

 9. Click OK to close the ODBC Microsoft Access Setup dialog box.

 10. Click OK to close the Select Data Source dialog box.

  The Open Tables dialog box appears, as shown in Figure 4-8.

 11. Select the tables you want. For this example, select the following 
check boxes to make a report of course enrollment by instructor:

 • Course

 • Enrollment

 • Instructor
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Figure 4-8: 
Select 

tables here.
 

 12. Click Open.

  The three tables open in your project, as shown in Figure 4-9. You can 
use these tables as input to tasks and wizards in your project. When 
you use them with a task in SAS Enterprise Guide, they are converted 
into SAS data sets just prior to the analysis task running. You won’t be 
aware of this conversion occurring or see the SAS data set that is cre-
ated because this conversion happens behind the scenes every time 
you access one of these tables. The conversion is performed each 
time you access one of these tables because your source file can 
change at any time.

 

Figure 4-9: 
The course, 
enrollment, 

and 
instructor 

ODBC data 
sources.
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Importing an Access database table with OLE DB
Importing an Access database table by using OLE DB is similar to using ODBC 
except that you use an OLE DB provider to access your data source. To con-
figure an OLE DB data source, consult the documentation included with your 
OLE DB provider. OLE DB is a newer technology developed by Microsoft that 
expands on the capabilities of ODBC. Whether you choose OLE DB or ODBC 
to access your data is not a critical point in this chapter. Use the one that is 
available for your data; even better, use whichever one is already installed on 
your PC!

Supersizing with Server-Based Data
Using technologies on the SAS server is by far the fastest and most efficient 
way to access large data sources. And SAS has a plethora of choices for 
accessing data from SAS servers. Often, you can ask your SAS administrator 
to add direct server-based access to key data sources if you don’t already 
have this in your organization. In addition, with products such as SAS 
Enterprise Guide, you can easily add server access libraries to open almost 
any data source directly from the SAS server. A summary of frequently used 
data access methods is in Table 4-1.

Table 4-1 Frequently Used Data Access Methods

Storage Type SAS Server Product 
Required

Notes

SAS data sets BASE: Always available on 
any SAS server.

The default storage method 
of libraries in SAS. This 
is optimized for very fast 
sequential reading of data. 
You can easily make a library 
on your SAS server with the 
Assign Library Wizard to 
save data in this format.

Indexed SAS 
data sets

BASE: Always available on 
any SAS server.

By indexing SAS data sets, 
you can achieve much faster 
retrieval of subsets of a table.

SAS views BASE: Always available on 
any SAS server.

Views allow you to make vir-
tual lookup of a table acces-
sible to SAS so you don’t 
have to copy it and take up 
additional storage. Views are 
typically slower than direct 
data set access.
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Storage Type SAS Server Product 
Required

Notes

Relational 
databases

Relevant SAS/ACCESS 
product. Examples include 
Oracle, DB2, Teradata, 
ODBC, and OLE DB.

SAS/ACCESS engines allow 
SAS to “speak” with almost 
any data source in an effi-
cient way. It is even possible 
to make multiple connec-
tions concurrently to accel-
erate storage and retrieval to 
these systems.

SAS OLAP SAS OLAP server (included 
with SAS Enterprise BI 
Server).

A very fast way to access 
your data in presummarized 
form. Business analysts 
seeking unusual trends or 
quick answers to questions 
often favor this technology.

Other OLAP 
servers

SAS Enterprise Guide can 
access SAP BW and SQL 
Server Analysis Services 
OLAP data sources.

Use other OLAP servers if 
you have to, but why deal 
with the hassle and lower 
performance when SAS 
OLAP Server is available?

SAS Scalable 
Performance 
Data Engine 
(SPDE)

SAS Scalable Performance 
Data Server (SPDS).

By using multiple hard 
drives to store your large 
data tables, SAS Scalable 
Performance Data Engine 
(SPDE) can greatly acceler-
ate storage and retrieval 
of very large data sources. 
Support was recently opti-
mized to leverage several 
of the most common data 
warehouse storage 
structures.

XML Engine BASE: Always available on 
any SAS server.

XML Engines allow you to 
read directly from XML data 
sources. This is a common 
format for data exchange 
among companies and 
organizations.

Text files such 
as .txt, 
.csv, and 
tab-delimited 
files

BASE: Always available on 
any SAS server.

Text files are an old way to 
get data, but this method is 
still common!
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Make like a library and book
A SAS library is like a virtual pointer to your data source that you reference 
by a simple name. Libraries enable you to change the route used to access 
your data at any time. As long as you keep the library name, all your SAS 
processes will still work with the data sourced from the new location. The 
library map might be a simple access description, such as a folder name on 
a server. Or it might be more complex, such as a database connection with 
required user credentials and specialized data connection software installed 
on your server.

After you define a library, using it from SAS Enterprise Guide is seamless if 
you choose File➪Open➪Data and click the Servers location. A sample dialog 
box is shown in Figure 4-10. To switch libraries, use the up-one-level-folder 
icon to the right of the Look In box. If you have multiple servers in your envi-
ronment, you can switch servers by clicking the Servers icon in the left panel.

 

Figure 4-10: 
Choose a 

library.
 

A common need among users is the capability to create a library specifically 
for a current project. SAS Enterprise Guide makes this easy with the Assign 
Project Library Wizard. The following example shows this in action:

 1. Choose Tools➪Assign Project Library.

  The Assign Project Library Wizard dialog box appears, as shown in 
Figure 4-11.

 2. Enter a name for the library.

  In this example, you can use CHAPTER4 for the name.
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Figure 4-11: 
The Assign 

Project 
Library 
Wizard 

walks you 
through 

assigning a 
library.

 

 3. Select the SAS server on which you want this library to be available 
and then click Next.

  The Specify the Engine for the Library page appears, as shown in 
Figure 4-12.

  The SAS server you select must be able to reach the data you’re trying 
to access. In this example, the SAS server is local, so we can use the 
local file system. On a remote server (for example, running on another 
Windows machine or a UNIX machine), the data must be accessible 
using that machine’s file system.

 

Figure 4-12: 
Enter the 

path where 
your data is 

located.
 

 4. Type the file path for a directory on your server holding the data of 
interest and then click Next.

  In Figure 4-12, the location entered in the Path box is where the SAS 
Enterprise Guide sample data is installed. The default engine is BASE, 
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which is used in this example. You could browse this drop-down list 
to see the complete set of engine types. Some of these choices come 
with Base SAS, but others require the appropriate SAS/ACCESS engine 
on your selected server. Depending on the engine selected, the follow-
ing screens vary based on the additional information required for that 
engine’s library.

 5. When the Specify Options page appears, click Next.

  Unless you’re an advanced user who has referenced the detailed library 
documentation, you probably won’t need to enter any advanced options 
here.

 6. When the Press Finish to Create the Library page appears (see Fig-
ure 4-13), click the Test Library button to verify that your library 
can be assigned.

 

Figure 4-13: 
The Finish 

page with a 
Test Library 

button.
 

  Just because your library can be assigned doesn’t mean that you have 
any data in the library. You can assign empty libraries or libraries that 
are already populated with data sources.

 7. Click Finish.

  The task runs, and the library is assigned. SAS Enterprise Guide displays 
a log file to show you the outcome.

If you want to use this library as the output location for the result of the Excel 
import task, you must update the Process Flow to ensure that the library is 
assigned before the import data task is run. To achieve this automated pro-
cessing order, follow these steps:

 1. In the Process Flow pane, click and drag from the corner of the Assign 
Project Library task to the middle of the SupplyInfo.xls node.

  This creates the link shown in Figure 4-14.
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Figure 4-14: 
The updated 

process 
flow for 

the project 
with added 
dependen-

cies.
 

 2. Right-click the Import Data task and then choose Modify.

  The Import Data task reappears, displaying the settings that you 
selected previously.

 3. Click Browse and select the CHAPTER4 library (instead of the default 
WORK or SASUSER).

 4. Click Finish to rerun the import task.

  Manually connecting the Assign Library task to the Excel import flow 
ensures that the right order of events occurs the next time you open and 
run the project.

Administered data: One version 
of the truth
Consider a simple report of sales invoices, which includes data from 
customer, shipping, and returns systems. At many companies, the sales 
department maintains the customer systems, the shipping database is in 
operations, and returns are in finance. All these systems are often indepen-
dent databases with different rules and assumptions about the data stored in 
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them, even though the data is describing a single process. You can use a tool 
such as SAS Enterprise Guide to bring together the data in SAS and create the 
sales invoice report from all these systems.

Suppose you created 15 versions of a report in 15 different SAS Enterprise 
Guide projects so that you could meet the widely varying needs of various 
decision makers and users in your company. Now also assume that others in 
your company used other applications to create their own specialized forms 
of this report. This array of projects and systems still sounds maintainable — 
but only with a lot of work and coordination.

Disparate data sources maintained by different groups are called data silos, 
and they are generally regarded as Not a Good Thing. To remedy the situa-
tion, companies often turn to the concept of data warehousing — the process 
of collecting and organizing all critical data in an enterprise so that many 
groups can use it for different purposes, thus providing them with “one ver-
sion of the truth.”

Here are some reasons to consider using data warehousing at your company:

 ✓ Simplification of end-user access to a variety of data from a single 
source rather than from many systems: Users don’t need to learn all the 
systems providing the data. Instead, they learn how to use only the data 
warehouse.

 ✓ Simplification of long-term maintenance of reports and analyses: You 
isolate users from the source systems and use a consistent data struc-
ture (from the data warehouse) for reporting and analysis.

 ✓ Virtual elimination of performance and maintenance effect on end 
users who directly access operational systems: Your shipping team no 
longer has to wait around on Friday afternoon for the system to take 
their shipping orders because you’re running a big analysis against that 
database!

 ✓ Seamless integration of business rules used to combine data from vari-
ous systems into one process when the data warehouse is updated: 
Structured rules help avoid confusion around which report or analysis 
is correct. This integration also provides an easy mechanism to trans-
parently update the underlying assumptions used in your corporate 
reporting and decision making. Want to change the calculation for the 
estimated amount of returns for international customers, for example? 
Just update the data warehouse rules.

 ✓ Improvement of performance for end-user ad hoc analysis and report-
ing: Data warehouses are structured for such purposes. Most systems 
that feed the data warehouse aren’t designed for optimal performance 
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when reading the data; instead, they are designed for optimal perfor-
mance for updating and adding new information. The shipping system is 
optimized to process new orders, not to run your big query to access all 
ship events from 2008.

 ✓ Uncovering significant quality problems in and among the various 
operational systems in the company: Data mismatches can occur when 
various areas of the company attempt to support all their reporting and 
analysis needs from the centralized data warehouse and discover that 
they have applied different rules and assumptions to the data in the vari-
ous systems.

SAS and its subsidiary company, DataFlux, offer products to build data ware-
houses and ensure data quality. We don’t cover these products in detail. But 
if you’re lucky enough to work in a company that provides managed data 
repositories, your primary method of accessing data may be through admin-
istered data sources. Administered data sources can include:

 ✓ Tables in SAS libraries: These are just like the SAS library that we 
defined earlier in this chapter, except that a database administrator is in 
charge of what’s in them and who can access them. You can use them in 
SAS Enterprise Guide by choosing File➪Open➪Data and then selecting 
the Servers location.

 ✓ Tables in SAS Folders: These are data sources registered in the SAS 
Metadata Server. They reside in SAS libraries but are also organized 
logically within a folder structure, similar to the way you might orga-
nize documents on your PC. You can access these data sources in SAS 
Enterprise Guide by choosing File➪Open➪Data and then selecting the 
SAS Folders location.

 ✓ SAS Information Maps in SAS Folders: SAS Information Maps represent 
a business view of your data. They remove you from having to under-
stand the physical structure of tables and columns in a database, and 
instead present you with useful column names, predefined filters, and 
even prompts. You can access Information Maps by choosing File➪
Open➪Information Map.

  SAS Information Maps are the primary way that users of SAS business 
intelligence applications, such as SAS Web Report Studio, access data 
sources. (SAS Web Report Studio is covered in Chapter 14.)
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Chapter 5

Managing Data: I Can Do That?
In This Chapter
▶ Reviewing data management tasks

▶ Creating queries

▶ Combining tables

▶ Filtering data

▶ Creating computed columns

▶ Discovering more ways to manage your data

If you have only a passing familiarity with SAS, it might bring to mind 
images of fancy statistics, cool graphs, and complex analyses — things 

your college professors created to earn their tenure. But behind every glam-
orous graph lies a boatload of data preparation, propping it up with meaning.

One of the reasons why SAS is an unparalleled system for accomplishing 
work in so many industries is because of its impressive data management 
capabilities. People sometimes find that most of their analysis time is spent 
trying to get their data into a form that lets them perform the needed analy-
sis. At your service, SAS Enterprise Guide offers you frequently used forms of 
data management, right at your fingertips!

Managing your data can include the following tasks:

 ✓ Filtering your data

 ✓ Creating new computed columns in your data

 ✓ Manually editing data values

 ✓ Taking a sample of your data

 ✓ Comparing a new version of a data set with a previous version

By putting a little upfront thought into what you want to accomplish, you can 
simplify the tasks you perform in SAS and have an easier time creating effec-
tive projects. Think about these things:
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 ✓ Results you want to create in your SAS Enterprise Guide project

 ✓ Data sources you have at hand

 ✓ Steps required to arrive at your results

Based on the data sources at hand and your desired outcome — and with 
practice — you can mentally sketch out the steps you must take to get the 
results you want. You can accomplish many of these steps by using the func-
tionality discussed in this chapter. Let the following sections be your guide.

Bringing Your Data Together and Making 
It Sing (or at Least Hum) with Queries

The Query Builder task in SAS Enterprise Guide provides a tremendous 
amount of power in one task. This task enables you to

 ✓ Join two or more tables into a single output table

 ✓ Filter the rows of your input tables

 ✓ Select a subset of columns for your output data set

 ✓ Create computed columns based on an extensive array of functions, 
including aggregations across groups

 ✓ Recode a column’s values

 ✓ Sort output data

 ✓ Parameterize your query filter so that you’re prompted each time you 
rerun the query to get just the output data you want in your project

 SAS Enterprise Guide also offers the Filter and Sort task, which is a simpler 
method for filtering data. This task has fewer features than the Query Builder 
task, but new users might find it easier to navigate. The Filter and Sort task 
allows you to work with just a single table, select columns to use, apply basic 
filter conditions, and specify how to sort the output. It does not support join-
ing multiple tables, calculating new columns, or prompted filters.

With the Query Builder task, you can filter candy sales by product type, join 
the sales table with a sales discount table (to have all the needed columns 
in one table), create a computed column of net sales based on the original 
transaction price multiplied by the updates sales discount, sort the sales 
data by date, and recode the date column to a quarter/year column — all in 
one task!

The following sections tell you more about each of these activities.

10_539682-ch05.indd   9610_539682-ch05.indd   96 3/2/10   10:55 PM3/2/10   10:55 PM



97 Chapter 5: Managing Data: I Can Do That?

Joining table data
Joining data allows you to combine two or more related tables by specifying 
the columns that they have in common — often referred to as keys. Matching 
rows are combined, and the new table has the columns you specified from 
each source table.

 The columns used in a join may be named identically or similarly but must be 
of an identical type (for example, character or numeric) and typically be the 
same format (for example, date). There are four join types between two tables: 
inner, left, right, and full outer. Joins occur between two columns in two 
separate tables, but you can have many join specifications in one task, so you 
could be combining two or more tables at one time.

Joins can be simple (joining data from the sales and product table into one 
table by the product ID column, for example) or complex (such as joining 
sales, product, customer, customer state, and salesperson tables using multi-
ple columns and join types). Columns used in a join don’t have to be included 
for the output table created, nor do all columns in the tables need to be in 
the output table.

Figure 5-1 illustrates the use of two data tables and is the basis for the next 
four figures, which illustrate the results of the four most common join types. 
The circle on the left represents all students. The circle on the right rep-
resents all courses. The two tables are joined by the student ID number. 
Students with no courses are off on the far left (they must be in Cancun par-
tying for the semester). A few courses have no students enrolled (too bad 
for the underwater basket-weaving instructor). Finally, the intersection of 
the two circles shows the students enrolled in courses. In reality, this would 
likely be the majority of the data, but this figure represents it as a rather 
small section.

 

Figure 5-1: 
Two data 

tables that 
illustrate 

the results 
of using the 

four join 
types.

 

Students

Students in
no courses

Students in
courses

Courses

Courses with
no students
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The following list describes the four types of joins:

 ✓ Inner: Most of the time, you want matching rows or an inner join, which 
returns only those rows that have rows with a matching key in each 
table (see Figure 5-2). With this type of join, rows that have no corre-
sponding matching row are left off the output table.

 ✓ Left: This join returns all rows from the table to the left of the join 
symbol and all data from the right side table that has a matching key 
value (see Figure 5-3). An example of a left join is if you need data on all 
students and the matching courses they have taken.

 ✓ Right: This join is like a left join except that it is reversed for the right 
table (see Figure 5-4).

 ✓ Full outer: A full outer join returns all rows from both tables regardless 
of whether a matching row based on the key value is in the other table 
(see Figure 5-5). The result of this join is all students (including those 
who never took a course) and all courses (regardless of whether a stu-
dent ever enrolled.)

 

Figure 5-2: 
An inner 

join.
 

Students Courses

 

Figure 5-3: 
A left join.

 

Students Courses
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Figure 5-4: 
A right join.

 

Students Courses

 

Figure 5-5: 
A full outer 

join.
 

Students Courses

Imagine two simple tables:

 ✓ On the left side of the query is the Student table with join column 
Student_ID and values of 001, 003, and 004.

 ✓ On the right side of the query is the Courses table with join column 
Student_ID and column values of 001, 002, 004, and 005.

Here is how the different joins and their results play out:

 ✓ Inner join: Student_ID row values of 001 and 004 (two rows)

 ✓ Left join: 001, 003, and 004 (three rows)

 ✓ Right join: 001, 002, 004, and 005 (four rows)

 ✓ Full outer join: 001, 002, 003, 004, and 005 (five rows)

To access the join feature, click the Join button in the upper left of the main 
task window. There is no need to use this feature unless your output table 
requires data from more than one input table.
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 SAS Enterprise Guide offers one more class of join types called the natural join. 
A natural join tells SAS (or the underlying database) to decide how to match 
the data in the different tables based on common column names and types. It 
saves you from making some decisions but the results and performance may 
be unpredictable, especially if your table structure is subject to change. This is 
one case where it can be dangerous to let nature take its course.

Filtering table data
When you filter data, you reduce the rows returned in your output table based 
on conditions that you set. Filtering your data can significantly improve your 
query processing time and greatly speed the tasks downstream of your data.

Filter conditions can be simple (say, chocolate candy sales) or complex 
(chocolate candies sales with a discount greater than 30 percent or a total 
sale amount more than $9,000). Columns used in a filter don’t have to be 
selected for the output table.

To use the filter option, click the Filter Data tab in the upper right of the main 
task window; then drag columns to this area from the tables area.

Selecting specific columns of data
Your input tables might contain columns irrelevant to the question at hand. 
By selecting specific columns of interest, your output table gives you exactly 
the information needed for your analysis and can greatly decrease your over-
all processing time.

When you select columns, you can also specify formats for the column, 
rename the column, or specify an aggregation for certain columns. When you 
select an aggregation for a column (Sum, for example), the output table auto-
matically includes one row for each unique set of nonaggregated columns. 
For example, the sum of sales by quarter and region has only one row per 
unique combination of quarter and region.

To select specific columns of data, drag columns from the tables area to the 
Select Data tab.

 You can specify an aggregation after you add a column to the Select Data tab.
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Creating a computed column
Computed columns let you create a column based on either of the following:

 ✓ A simple expression

Net_Sales = Revenue - Expenses

 ✓ A more complex expression

Net_Sales = Gross_Sales X (1-Discount) - Expenses - 
Gross_Sales*
(1-Sales_Commision)

Expression Builder in SAS Enterprise Guide can help you build and validate 
your new column. You access Expression Builder by clicking the Computed 
Columns button in the upper left of the main task window, choosing New, 
and then choosing Advanced Expression from the New Computed Column 
Wizard. Expression Builder has many powerful functions, including:

 ✓ Text-parsing and manipulation functions

 ✓ Many statistical and financial functions

 ✓ The capability to look up column values

 ✓ The capability to utilize data quality functions in SAS

 Computed columns are automatically added to your selected columns list.

Recoding a column
The Query Builder task gives you the capability to rename (or recode) data 
value abbreviations or numeric codes for a couple of handy purposes:

 ✓ To rename data abbreviations to something understandable by average 
humans (for example, you can set a gender identifier of 1 to appear as 
Female)

 ✓ To collapse a range of values to one category (for example, you can set 
test scores of 90–100 to appear as an A)

To access the recoding function, click the Computed Columns button in the 
upper left of the main task window, choose New, and then choose Recoded 
Column from the New Computed Column Wizard.
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Sorting data
You can sort your output table by one or more columns. Data can be sorted 
in either ascending order (1, 2, 3; or A, B, C) or descending order (9, 8, 7; or Z, 
Y, X). Sorting data affects only your output table, not your input table, unless 
they are the same! Common uses for sorting include quickly finding records 
occurring on a particular date or finding a particular range of customers in 
the sorted output table.

Adding prompts to the query filter
Queries that filter your data in a frequently changing manner can be param-
eterized. This means that each time you run the query, the user is auto-
matically prompted to specify the exact data filter conditions (also called 
prompts) to apply.

Suppose that a sales report you frequently run for other people in your com-
pany is filtered each time by product and region. You can add prompts to the 
product and a region filter condition so that you can select the appropriate 
values each time you run the report. One time you might select chocolate 
candy in the West region; the next time you run the report, you might select 
hard candy in the Central region.

To use the prompting option, click the Prompt Manager button in the upper 
left of the main task window. Click Add to add a new prompt value. Use this 
prompt in the Filter Data dialog box.

 When you add prompts to a filter in a query, or to any task, SAS Enterprise 
Guide uses a SAS programming element called a macro variable. Experienced 
SAS programmers can use their knowledge of macro variables to do some 
fancy tricks with these prompt values. We cover SAS macro variables and pro-
gramming in Chapter 16.

In the following multipart example, we build a query that combines data from 
three data tables in the Sample Data directory supplied with SAS Enterprise 
Guide:

 ✓ Candy_Customers

 ✓ Candy_Products

 ✓ Candy_Sales_History

In part one of this example query, you join the Candy_Customers, Candy_
Products, and Candy_Sales_History tables. The output table includes the 
region column and a new computed column named net sales.
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In part two, you add prompts to the query with the product column. By 
adding this parameter, the query prompts users each time they run this 
query to select a particular product for analysis.

In part three, you use the resulting table from this query with the Bar Chart 
Wizard to create a graphical summary of net sales by region using the user 
selected product filter.

Example query: Part one
Follow these steps to join the three sample tables and create an output table 
that includes a new computed column:

 1. Click the Candy_Sales_History table in the Process Flow to specify the 
initial table used in your query.

 2. Choose Tasks➪Data➪Query Builder.

  The Query Builder dialog box appears, as shown in Figure 5-6.

 

Figure 5-6: 
The Query 

Builder 
dialog box.

 

 3. On the left side of the dialog box, just to the left of the Select Data tab, 
click the Join Tables button.

  The Tables and Joins dialog box appears.

 4. Click the Add Tables button to add the Customers and Products tables 
to this query.

  (The Add Tables button is on the same row as the Join Tables button.) 
The Open Data dialog box appears.

 5. Select Project as the source for the tables to add.

  The list of available tables in the project appears. This window also 
allows you to add new tables to the project from other locations, such 
as your local computer or the SAS server.
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 6. Press Ctrl and click the Candy_Products and Candy_Customers tables; 
then click Open.

  A warning message appears stating that a suitable join can’t be found. 
This means that the tables can’t automatically be associated by a vari-
able with an exact name match.

 7. Click OK to dismiss this warning.

  See Figure 5-7 for the current state of the Tables and Joins dialog box. 
Note that ProdID is a variable common to Candy_Sales_History and 
Candy_Products, so an inner join is added automatically between these 
two tables by using this column.

 

Figure 5-7: 
The Tables 

and Joins 
dialog box.

 

 8. Click the Candy_Customers table to select it. Then click and drag it 
down the screen about half the length of the other two tables.

  You can see that Candy_Sales_History is now joined to Candy_Products 
by the identically named column ProdID.

  Rearranging the tables in this view can be tricky. To select the table so 
that you can drag it with the mouse, move your cursor near the top of 
the table outline until it turns into a four-way grabber arrow, and then 
drag it to move the table.

 9. Click the CustID column (in the Candy_Customers table) and drag it 
on top of the Customer column in the Candy_Sales_History table.

  The joins between columns in tables default to an inner join. (You can 
read about inner joins earlier in this chapter.) Figure 5-8 shows this new 
layout.

  If you find the drag operations tricky, you can create the join a different 
way by right-clicking the CustID column and choosing Join [t2.CustID] 
with➪t1➪Customer.
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Figure 5-8: 
The Tables 

and Joins 
dialog 

box with 
the tables 

joined.
 

  The symbol in the middle of each join line provides a quick reference 
to the type of join being used. You can double-click the join line to 
access the Modify Join dialog box (see Figure 5-9), which presents you 
with detailed join information and options.

 

Figure 5-9: 
The Join 

Properties 
dialog box.

 

 10. When the Join Properties dialog box appears, click OK to close it. 
Click Close to dismiss the Tables and Joins dialog box.

  All three tables now appear in the main query dialog box (see Figure 5-10) 
based on the work you did in the Tables and Joins dialog box.

 11. Click the Region column in the Candy_Customers table and drag it to 
the Select Data tab on the right. Do the same with the Product column 
in the Candy_Products table.

  If you want to add all the columns from a particular table, just drag the 
table name to the Select Data region.
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Figure 5-10: 
The main 

query dialog 
box now 

listing the 
three tables.

 

 12. To calculate net sales, follow these steps:

 a. Click the Computed Columns button.

  The Computed Columns dialog box appears.

 b. Click the New button, choose Advanced Expression, and then 
click Next.

  The Advanced Expression page appears, as shown in Figure 5-11.

 

Figure 5-11: 
You can 
use the 

Advanced 
Expression 

Builder 
to create 

computed 
columns.

 

  In this example, net sales is calculated as the units sold times the retail 
price. For example, if an order has 100 units of a product sold at a retail 
price of $2, the net sale amount for that order is 100 × $2 ($200). And for 
this example, the general formula we need is

t1.Units * t3.Retail_Price
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Aliases: A table by any other name
As you use the Query Builder task, you might 
notice that it refers to tables and computed col-
umns using names that are different than you 
expect. For example, instead of the Customer_
Sales_History table, the Query Builder might 
show t1. This is called an alias, and it’s like a 
nickname for the table. An alias can be handy 
for reducing a long, complex name to something 
simple to remember and type. For folks who 

create queries the hard way (writing their own 
programs), using aliases can help insulate their 
programs from table and column name changes, 
because then the names need to change in just 
one place instead of throughout the program. 
SAS Enterprise Guide generates queries that 
use aliases because it’s generally regarded as 
good practice and makes those generated pro-
grams reusable in other situations.

  We’ll create this formula over the next few steps.

 13. In the box on the left, double-click t1 to show the columns in Candy_
Sales_History, and then double-click Units.

  t1.Units appears in the Expression Text at the top of the dialog box.

 14. Click the button showing the asterisk (*) just below the Expression 
Text box.

  The multiplier symbol now follows the variable.

 15. Scroll down the tables list and expand the t3 (Candy_Products) table, 
and then double-click Retail_Price.

  t3.Retail_Price appears in the Expression text field, completing the 
expression.

 16. Click Next.

  The Additional options page appears.

 17. Change the column name and alias to a more meaningful name, such 
as Net_Sales.

 18. In the Format field (at the bottom of the window), type DOLLAR12. Be 
sure to include the period at the end!

  This specifies a U.S. currency format instead of a plain number. The 
completed Additional Options page looks like Figure 5-12. 

  If you don’t remember the exact name of the SAS format you want to 
use, click the Change button and point-and-click your way to the correct 
format.

 19. Click Finish to return to the list of Computed Columns, and then click 
Close.
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Figure 5-12: 
The 

completed 
Additional 

Options 
page, with a 
useful alias 
and format.

 

This is the end of part one of this example. You can click Run to see the table 
shown in Figure 5-13, or you can continue with the next part. If you run the 
task now and want to continue with part two of this query example, reopen 
the Query Builder task from the Process Flow by right-clicking and selecting 
Modify Query Builder.

 

Figure 5-13: 
The Query 

Builder 
output table.
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Example query: Part two
In part two, you add a prompt to the query using the product column. By 
adding this prompt, the query asks the users to select a product for analysis 
each time they run the query:

 1. For the prompts filter, create a prompt containing the list of products:

 a. Click the Prompt Manager button in the upper left of the main 
Query Builder dialog box.

  The Prompt Manager dialog box appears.

 b. Click Add.

  The Add New Prompt dialog box appears, as shown in Figure 5-14.

 

Figure 5-14: 
The Add 

New Prompt 
dialog box.

 

 2. In the Name box, type Product; then click the Prompt Type and 
Values tab.

 3. In the Prompt Type drop-down list, verify that Text is selected.

 4.  In the Method for Populating Prompt drop-down list, choose User 
Selects Values from Static List.

  The fields in the window change automatically to provide options that 
are appropriate for this type of prompt.
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 5. Click the Get Values button (in the middle-right edge).

  The Get Values dialog box appears.

 6. Click Browse, and then click Project in the Open File dialog box.

 7. Click Candy_Products, and then click Open.

  The Get Values dialog box now shows Candy_Products as the active 
data source.

 8.  In the Unformatted Values section, select Product in the Columns 
drop-down list.

 9. In the Available Values section, click the Get Values button.

  The list of available values is updated with the list of products from the 
Candy_Products data, as shown in Figure 5-15.

 

Figure 5-15: 
The Get 
Values 

dialog box 
with the 
updated 

values.
 

 10. Click the double arrow (in the center) to move all the values to the 
Selected Values section, and then click OK.

  The Add New Prompt dialog box now has all the product values in its 
List of Values.

 11. Click OK to close the Add New Prompt dialog box, and then click 
Close to close the Prompt Manager dialog box.

  Whew! Now that the prompt is defined, it’s time to make use of it in a filter.

 12. Click the Filter Data tab, and then drag the Product column to the 
Filter Data area.

  The New Filter dialog box appears.
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 13. Click the drop-down arrow beside the Value box.

 14. Click the Prompts tab, select &Product, and then click OK.

 15. Click Finish to complete the filter definition.

 16. From the main query dialog box, click Run.

  The Specify Values for Project Prompts dialog box appears, prompting 
you to select a product.

 17. Select the desired product to filter the query for this run and then 
click Run.

  The Prompts dialog box looks like Figure 5-16. We selected Chewy 
Chocolate Cheetahs for this example. When you click Run, the filtered 
output data table appears.

 

Figure 5-16: 
The Prompts 

dialog box 
asks you 

which 
product 

to use.
 

This is the end of part two of this example. You can go have some milk and 
cookies (or Chewy Chocolate Cheetahs, if you’ve got some) and revel in the 
filtered data, or you can continue with part three.

Query example: Part three
In part III, you use the Bar Chart Wizard to create a graphical summary of net 
sales by region. You’ll pick up where you left off in the preceding part. You 
should be viewing the output table that you created from the query step with 
prompts:

 1. Choose Tasks➪Graph➪Bar Chart Wizard.

 2. When the Bar Chart Wizard appears, click Next.

  Note that the Bars role is already set to Region.

 3. On Step 2 (of 4) of the wizard, change the Bar Height role to Net_Sales, 
and then click Next.
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 4. Change the Color Bars By box from All Bars the Same to Bar Category 
(this colors each bar a separate color). Then click Next.

 5. On screen 4 of the wizard, change the Graph title by typing Net Sales 
by Region for &Product.

  Make sure you use an ampersand before the word Product.

  The &Product in the graph title is a macro variable. This value was set 
at runtime based on the user selection from the Product prompt used in 
the query task. Macro variables can be very useful for creating meaning-
ful titles and footnotes throughout SAS Enterprise Guide. If you didn’t 
include the ampersand, just the word Product would be displayed.

  You can find out more about SAS macro variables and other program-
ming concepts in Chapter 16.

 6. Click Finish.

  A graph resembling Figure 5-17 is generated after a few seconds. You 
might find that instead of a meaningful product name in the graph 
title, the report shows &Product instead. This can happen when SAS 
Enterprise Guide clears the macro variable (prompt value) before the 
task runs. Follow Step 7 to ensure that your prompt value is retained for 
the Bar Chart task.

 

Figure 5-17: 
The bar 

chart with 
the results 

of your 
query 

analysis.
 

10_539682-ch05.indd   11210_539682-ch05.indd   112 3/2/10   10:55 PM3/2/10   10:55 PM



113 Chapter 5: Managing Data: I Can Do That?

 7. Add the Products project prompt to the Bar Chart task:

 a. Right-click the Bar Chart item in the Project Tree and choose 
Properties.

  The Properties dialog box appears.

 b. Choose the Prompts item from the list on the left to see the list of 
project prompts used.

  It will be an empty list, for now.

 c. Click Add, and then select Product from the list of additional 
prompts.

 d. Click OK from the Select Prompts window and then OK from the 
Properties dialog box.

 e. In the Project Tree, right-click the Process Flow node and then 
select Run Process Flow.

  The query and bar chart run again, prompting you for a product to use. 
This time, the prompt is used both in the query step (to filter the data) 
and in the bar chart report (in the title).

If you’ve been working along with this example, your work is finished! You’ve 
brought together sales data from several data tables with the Query Builder 
task, created a new Net Sales computed column, filtered the results to only 
Chewy Chocolate Cheetahs, and created a nice summary graph of the results. 
Good work!

Editing, Sorting, Ranking, Transposing, 
and Other Data Contortions

In addition to the power of the Query Builder task, many other data manage-
ment capabilities are available in SAS Enterprise Guide, such as

 ✓ Editing data tables

 ✓ Sorting data

 ✓ Ranking data values

 ✓ Transposing columns and rows

 ✓ Sampling large data tables for analysis and graphs

 ✓ Comparing new versions of data tables with the previous version

The following sections give you a quick look at the many data management 
capabilities available in SAS Enterprise Guide.
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Editing data table values
SAS Enterprise Guide provides interactive data grid access to your data 
table and offers basic cell-editing capabilities. You access the editing feature 
by choosing Edit➪Protect Data (which toggles the data view to edit mode). 
Changes you type in the data grid are applied to the table immediately. You 
have the option of printing the data grid.

 There is no Undo functionality, so be sure you edit a copy of any critical data 
source. Before overriding the original data table with the edited one, you can 
compare the two tables with the Compare Data task (explained a little later in 
the “Comparing data” section).

Appending tables
You can use the Append Table task (choose Tasks➪Data➪Append Table) 
to combine multiple tables into one output table. All rows and variables are 
used from every table, and the tables are combined (or figuratively stacked) 
one on top of the other.

An example of when you might want to append tables is to combine a sales 
table that was kept separately for each of the past four quarters (for example, 
Sales_Q1, Sales_Q2, Sales_Q3, and Sales_Q4). If you want one table with all 
records from the four quarters, the Append Table task makes this simple!

Sorting data
You can use the Sort Data task to sort data from your data source by col-
umns. For example, you can drop unneeded columns or remove duplicate 
rows. The default behavior is the option to output a data set. You access the 
Sort Data task by choosing Tasks➪Data➪Sort Data.

 If your input data source and output data location are on the same relational 
database, use the Filter and Sort task or Query Builder task instead.

Creating a format
The Create Format task allows you to create format masks to change how 
you show data values in your reports. When you use the Create Format task, 
your SAS format catalog is updated. Formats are a SAS system capability that 
allows you to store data one way (for example, gender as F and M) and display 
it another way when used in a report (gender appears as Female or Male when 
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you use the $Gender format). Formats can apply to numeric or character 
columns and are frequently used to minimize the space your data needs for 
storage (storing a million rows of F or M is much more efficient than the full 
words.) The SAS format catalog needs the translation information only once, 
so the words Female and Male are saved in only one location. For some col-
umns that use formats, the value translation may change over time. It’s easy to 
quickly modify the value in just one place — the format catalog. A good exam-
ple of a value translation that might change is a column that tracks customer 
numbers by purchase amount in the past month (high, medium, or low).

 Some other examples of when you might want to use a format include con-
verting numeric or text variables to meaningful text values and specifying 
ways to present them. For example, you could display the numeric value 
419184523 as a Social Security number (419-18-4523) or 9192449876 as a 
phone number (919-244-9876).

Transposing data
By using the Transpose Data task, you can turn data “sideways,” with rows 
transposed to columns. You can group by identifier columns so that one row 
per unique identifier value appears in the output table. For example, suppose 
that you have a table with one row per quarter for a sales year. To make the 
four rows (with values for Q1, Q2, Q3, and Q4) into just one row with one 
column per quarter (columns Q1_Sales, Q2_Sales, Q3_Sales, and Q4_Sales), 
choose Tasks➪Data➪Transpose Data.

Splitting columns
The Split Columns task is a special case of the Transpose Data task. A simple 
example of when you might use this task is to transpose a table that has four 
rows and two columns (for example, Quarter and Sales) to one row and four 
columns (one column for each unique quarter).

Stacking columns
The Stack Columns task produces the reverse of Split Columns. Data from 
many columns is collapsed into one column, with the new number of rows 
the same as the number of input columns. If you take the data set created in 
the Split Columns example (one row of data with a variable for each quarter 
of sales) and use the Stacked Columns task, you would go back to four rows 
and two columns, with the quarter value in one column and the sales amount 
in the other column.
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Selecting a random sample of data
You use the Random Sample task to select a random sample of data when 
analyzing the full data source is too time consuming. This task is useful when 
developing a project that uses large data sources. By default, the task creates 
an output data set. A print report option is also available, so you can print a 
summary of how the sample was performed.

You can sample the following:

 ✓ As a percent of all rows or a fixed number of rows

 ✓ The same amount for each unique or distinct value of a variable

 Use the Random Sample task for designing your project with smaller data vol-
umes and performing statistical analysis. Be careful, however, not to use this 
task when you are reporting actual numbers, such as quarterly sales reports 
where every row is required to achieve accurate results!

Ranking variables
Rank is a specialized task for creating output data sets that rank a variable 
with one of the methods for further analysis, reporting, or graphing. Records 
rank can be determined in twelve ways. Commonly used methods are small-
est to largest (1, 2, 3, . . . n), percentile ranks (1%, 2%, and so on), deciles 
(first 10%, second 10%, and so on), ntiles (determined by how many groups 
the data is subdivided into; five groups is called quintiles), and normal scores 
using the statistical normal distribution (see the next section for more infor-
mation on normal distribution). From the sales example, you could rank the 
four rows of sales to see which quarter had the greatest sales (smallest to 
largest rank of 1) to which quarter had the least sales (rank of 4).

Standardizing data
Many common statistical techniques assume an underlying normal distribu-
tion. A normal distribution is the most commonly used distribution in statisti-
cal analysis; it is often referred to as a bell-shaped curve. If your data doesn’t 
meet this assumption, you can transform it to a normal distribution with the 
Standardize Data task. (See Chapters 8 and 9 to find out how SAS provides 
the statistics to show whether your selected analysis meets the normal distri-
bution standard.)
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Summarizing data set attributes
With the Data Set Attributes task, you can create a detailed report or data 
set that summarizes the details of a selected data set or table. Information 
available with this task includes column names, column labels, column type 
(numeric or character), column format, and various table attributes, such as 
date created, date modified, and data set label. You might want to use this 
task to create a printed report of data used in your important analysis, such 
as an analysis that may be audited later by government officials.

Comparing data
The Compare Data task enables you to compare changes between an old 
version and a new version of a data set. Data differences, such as missing 
variables, added variables, changes in formats, changes in data values, and 
added or deleted records, are reported in a concise manner.

Trying out the data management tasks
In the next example, we once again use the sample data table included with 
SAS Enterprise Guide: Candy_Sales_Summary. This example illustrates some 
of the most commonly used data management tasks. In this example, you

 1. Reduce the data size used by taking a random sample.

 2. Collapse the resulting table further by

 • Summarizing sales (using the Retail_Price variable) by product and 
year per row.

 • Transposing the summary table so that each product has only one 
row per product with a column for each year, and then using the 
Rank task to find the most sold to least sold product by year.

 3. Create a report summarizing the products ranked by sales in each year.

In this example, you won’t use all the tasks previewed in this chapter. But keep 
in mind that every task in SAS Enterprise Guide has detailed help to assist you.

Reducing the volume of data
First, use the Random Sample task to reduce the volume of data used in later 
steps:

 1. Choose File➪Open➪Data.

  The Open Data window appears.
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 2. Navigate to the sample data directory, select Candy_Sales_Summary, 
and then click Open.

  Remember, the sample data can be found in C:\Program Files\SAS\
EnterpriseGuide\4.2\Sample\Data. The table opens in the data 
view.

 3. Choose Tasks➪Data➪Random Sample.

  The Random Sample dialog box appears. Like the filter capabilities of 
the Query Builder task, the Random Sample task reduces the number of 
rows in your output data. The main difference is that with random sam-
pling, you specify how you want the data sampled rather than how you 
want the data filtered.

 4. In the Data pane, select the Product, Fiscal_Year, and Retail_Price 
variables and drag them to the Output Variables role.

  You use these variables later in the example.

 5. Click Options in the list on the left.

 6. Change the Sample Size to read 25 Percent of Rows, which is a reason-
able percentage to sample for your initial assessment.

 7. Click Run.

  The random sample report appears in a few moments, summarizing the 
sampling performed and rows output.

 In real-world data sizes, these options would trim a 50,000,000-row table to 
12,500,000 rows, which greatly reduces processing time for subsequent tasks. 
This is an easy way to accelerate your processing time while prototyping your 
project.

When you finish with the development stage of this example, you can easily 
change the sample size to 100 percent of the rows or simply delete the task 
from the project and use the original data as input in your process flow.

Transposing the data
In the next part of the data management example, you transpose the data to 
change from many records per product (one per year) to just one record per 
product (one column for each year). Then you use the Rank task to find the 
most successful product for each year:

 1. Transpose the data from the random sample task.

  The Transpose task expects one row per unique data combination. To 
achieve this, use the Query Builder task:

 a. In Query Builder, add all three variables (Product, Fiscal_Year, 
and Retail_Price) to the Select Data area.

  To review how to use Query Builder, see the section on queries 
near the beginning of this chapter.
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 b. In the Summary column of the Select Data area, click the drop-
down arrow for Retail_Price and select the SUM function.

  Because you want just one record per year, you will sum all the 
rows with sales data for the given product in a given year. The 
data will automatically be collapsed (grouped) across Product and 
Fiscal_Year.

  Summarization doesn’t always mean using the SUM function to add 
values. Query Builder offers a big list of functions to summarize (or 
aggregate) your data, including by sum, average, frequency counts, 
and minimum and maximum values.

 c. Click Run.

  A data table similar to Figure 5-18 appears, with one row per 
unique combination of Product and Fiscal_Year. The values for 
SUM_OF_Retail_Price in your data will probably be different than 
what you see in Figure 5-18 because the sum is based on a random 
sample of observations from the data.

 2. Choose Tasks➪Data➪Transpose.

  The Transpose dialog box appears.

 

Figure 5-18: 
The summa-

rized table 
output from 

the query 
task.
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 3. Add the following:

 a. SUM_OF_Retail_Price to the Transpose variable role

 b. Product to the Group Analysis By role

 c. Fiscal_Year to the New Column Names role

 4. Click Options in the list, deselect the Use Prefix check box, and then 
click Run.

  You use the Use Prefix check box when you want to use another column 
to specify the new column name. You are using the actual year values, 
so you can deselect this option. A data table similar to Figure 5-19 
appears, with one column per year and one row per product.

  The Transpose task is useful for reporting in a columnar manner data 
that has many records over time. It is also used for certain statistical 
analyses that require data in a converted data form.

 5. Choose Tasks➪Data➪Rank.

  The Rank dialog box appears.

 6. Add columns named 1999 through 2004 to the Columns to Rank role.

 

Figure 5-19: 
Sales 

summary 
transposed 

by year.
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 7. Deselect the Include Ranking Values check box (on the right side).

  You don’t want the ranked values to appear in the original variable col-
umns because they would use the current formatting for those columns. 
That would be a currency format rather than a standard numeric format.

 8. Click Run.

  A data table similar to Figure 5-20 appears, with one column per year 
and one row per product.

 

Figure 5-20: 
Sales 

summary 
ranked 
by year 

across the 
products.

 

The Rank task has many other ranking options: percentile ranks, deciles, 
quartiles, ntiles, percents, normal scores, and exponential distribution 
scores.

Creating a summary report
Finally, for the last part of this data management example, you create a 
report that summarizes the products ranked by sales in each year.

 1. Choose Describe➪List Data.

  The List Data dialog box appears.
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 2. Add Product and columns 1999 through 2004 to the List Variables 
role.

 3. Select the Options pane and deselect the Print the Row Number check 
box and the Use Variable Labels as Column Headings check box.

 4. Click Titles, click Report Titles, deselect the Use Default Text check 
box, and change the report title to Product Sales Ranking by Year.

 5. Click Run.

  A report similar to Figure 5-21 appears.

 

Figure 5-21: 
Product 

sales 
ranking 
by year 
report.
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Chapter 6

Show Me a Report in 
Less Than a Minute

In This Chapter
▶ Using the various output types

▶ Creating simple listings and data summary reports

▶ Fine-tuning your formatting

When you mention data reporting to your colleagues, the phrase will 
likely invoke ideas ranging from simple listings of data tables to 

sophisticated combinations of graphs, data aggregations, complex data for-
matting, and even statistical analysis in one report. With SAS, you can create 
a wide range of reports, from simple to complex.

That said, how you create a report with SAS is somewhat different than in most 
other reporting applications. In SAS Enterprise Guide, a report can comprise 
a combination of output objects that you create in your project. For example, 
you can include a summary table of sales by quarter, a bar chart of new cus-
tomers by quarter, and a line chart of sales by region over time on one page. 
You create each item in a report by using the various tasks and wizards in 
Enterprise Guide, and then you use these pieces to create your report.

This chapter focuses on the tasks in SAS Enterprise Guide that allow you to 
generate data listings, data summaries, and summary tables (or cross-tabular 
reports). After you understand the building blocks of reports, you can com-
bine the results of your labor into complex reports to meet most any need.
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Discovering Your Reporting Options
Tasks that you run in SAS Enterprise Guide typically create a report, which 
is a type of textual or graphical output that you can view, print, or save as a 
file. You can set the preferred output file type generated by tasks by choosing 
Tools➪Options➪Results General. Following are the output file types available:

 ✓ Plain text: No formatting available — just simple text. Harks to the days 
of mainframe computers and green-screen terminals.

 ✓ PDF: The Adobe Acrobat Portable Document File format.

 ✓ RTF (Rich Text Format): An export format used by Microsoft Word and 
other word-processing programs.

 ✓ HTML: Formatting is possible, but printing often truncates important 
information. HTML is useful for export to a Web server.

 ✓ SAS Report: The SAS open standard report format. Formatting and print-
ing with proper formatting are possible, and your interactive point-and-
click format changes can be preserved if you rerun your project. Reports 
created in this format can easily be shared between SAS Enterprise Guide 
and the SAS Add-In for Microsoft Office and SAS Web Report Studio.

 Although the preferred task output type is specified in Tools➪Options➪Results 
General, you can easily override this on a task-by-task basis. To force a task to 
generate different output than normal (say, if your colleague in Europe wants a 
PDF of the sales report), do the following:

 1. In the Process Flow or Project Tree, right-click the task for which you 
want to specify a special type and then click Properties to open the 
Properties dialog box.

  You can also open the Properties dialog box from any open task dialog 
box; just go to the Properties view for the open task.

 2. Click the Results tab.

 3. Select the Override the Preferences check box.

 4. Select the PDF file type, shown in Figure 6-1 (you could select more 
than one type if desired).

Note that you can select more than one output type; but be warned that for 
every output type you select, the task runs another time to generate it. For 
example, a task that takes one minute to create a long sales report in HTML 
takes about two minutes to generate the graph in both HTML and PDF for-
mats. It’s to your advantage to request only the types of output needed for 
your audience.
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Figure 6-1: 
Change the 

file output 
type for 
a listing 
report.

 

Plain text reports
The least robust but simplest form of output that you can select is the plain 
text file. This format is the lowest quality but typically has the smallest file 
size and is the fastest to open. These files are much like the simple text files 
you can create in Windows Notepad: They have the same limitations, includ-
ing no character formatting, little paragraph alignment control, and poor 
pagination when printed. Additionally, graphs in this format show up as 
low-resolution, character-based graphs — or the graphs don’t show up at all, 
depending on how the graph code is generated by SAS Enterprise Guide.

To view text files, you use a text viewer provided by SAS in SAS Enterprise 
Guide. You can also view text files externally in Notepad or WordPad after 
exporting the output. Text files aren’t useful in many situations, unless you 
have a need to obtain reports in an unformatted manner or you want the 
smallest possible file size. Try to avoid this output type because of its many 
shortcomings. Figure 6-2 shows a sample text report generated by using the 
Characterize Data task with the Candy_Sales_Summary data set.

Adobe Acrobat (PDF) reports
SAS can also generate Adobe Acrobat files (PDFs). PDF is one of the most 
widely used file formats in the world because of Adobe’s free Acrobat Reader 
program, which is preloaded on most PCs. If you use this format for a report 
that is being sent to a wide audience of unknown people (say, you want to 
put the sales report on your company’s Web site), you can be reasonably 
sure that everyone will be able view it.
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Figure 6-2: 
Text output 

offers a 
small file 

size but 
poor layout 

and no 
formatting.

 

Unlike plain text (which is also very portable), the PDF format has many for-
matting and layout advantages, including character formatting, paragraph 
alignment control, and pagination when printing. Additionally, graphs in PDF 
format show up in high resolution, and bookmarks are automatically created 
to quickly find sections of your output in a large report.

A key limitation in using PDF reports is the inability to combine PDF output 
from more than one task. Several workarounds exist for this:

 ✓ Use Adobe Acrobat: This full-featured editing and authoring product 
from Adobe lets you combine the exported output files.

 ✓ Manually combine the SAS code for the various tasks into one SAS 
program that you can run: However, this option treads into the realm 
of SAS programming. See Chapters 16 and 17 for more information.

Adobe Acrobat Reader is used inside SAS Enterprise Guide to view PDF files. 
You can also view PDF output externally in Adobe Acrobat Reader after 
exporting the output (or right-clicking that output and choosing Open with 
Adobe Reader). Figure 6-3 shows a sample PDF report generated by using the 
Characterize Data task with the Candy_Sales_Summary data set. In this exam-
ple, the Statistical style is used instead of the default Printer style (intended 
for black-and-white printing) so that the graphs appear in color. (Chapter 10 
contains more tips for how to control your output appearance.)
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Figure 6-3: 
View 

reports in 
versatile, 

graphic-rich 
PDF format.

 

Rich Text Format (RTF) reports
SAS is also capable of generating Rich Text Format (RTF) files as output, 
which is a standard but older format for Microsoft Word. RTF is a flexible, but 
lesser-known, file format than PDF. When you use this format for a report that 
is being sent to a wide audience of unknown people (say, e-mailing a sales 
report to some of your investors), you can be reasonably sure that everyone 
will be able view it in Word or the less-functional (but free with Windows) 
WordPad.

 WordPad is very limited. Sophisticated reports, especially those containing 
graphs, might not appear correctly in WordPad.

Like PDF output, using RTF has many formatting and layout advantages. 
Character formatting, paragraph alignment control, and pagination when 
printing are all available with RTF. Additionally, graphs in RTF format show 
up in high resolution and can be interactively modified with ActiveX graph 
controls. (Just right-click the graph to see the available editing capabilities, 
such as the capability to change the color scheme.) Unlike in a PDF, however, 
the RTF format doesn’t automatically create bookmarks to quickly find your 
output in a large report.
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A key limitation of the RTF format is the inability to combine output from 
more than one task. Several workarounds exist for this: Use Microsoft Word 
or WordPad with the exported output files, or manually combine the SAS 
code for the various tasks into one SAS program to run.

To view RTF files, Word opens inside SAS Enterprise Guide. You can also 
view these files externally in Word or WordPad after exporting the output 
(or right-clicking the output and choosing Open with Microsoft Office Word). 
A sample RTF report generated with the Characterize Data task with the 
Candy_Sales_Summary data set is shown in Figure 6-4.

 

Figure 6-4: 
View your 

data in RTF 
format.

 

HTML format reports
SAS can generate HTML (HyperText Markup Language) files as output. HTML, 
the standard format for Web pages, is a moderately flexible format. If you 
use this format for a report that’s being sent to a wide audience of unknown 
people (for example, you want to place the sales report on your Web site), 
you can be reasonably sure that your viewers will be able see it in their stan-
dard Web browser.

 Unfortunately, when you export HTML format, SAS usually creates multiple 
files (the HTML file and companion images). Therefore, e-mailing the output in 
this format can result in a poor experience for the recipient.
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HTML has some of the formatting and layout advantages of PDF and 
RTF, including character formatting and paragraph alignment control. 
Additionally, graphs in HTML format show up in high resolution and can be 
interactively modified by using the ActiveX graph controls (right-click the 
graph to see the available editing capabilities). Unlike PDF, however, book-
marks aren’t automatically created to quickly find your output in a large 
report. And unlike PDF and RTF, pagination when printing is poor — for 
example, a big table may split in an ugly manner across printed pages.

 Unlike when using PDF and RTF, you can combine HTML output from more 
than one task. To access this capability, create at least one HTML output and 
then choose Tools➪Create HTML Document. HTML Document Builder lets 
you select entire HTML outputs or sections of output from HTML outputs in 
your project. It simply appends one HTML file to another, creating one long 
report.

To view HTML files, Microsoft Internet Explorer (IE) opens inside SAS 
Enterprise Guide. You can view EG-created HTML files externally in IE or with 
other browsers, such as Mozilla Firefox. Figure 6-5 shows a sample HTML 
report generated by using the Characterize Data task with the Candy_Sales_
Summary data set.

 

Figure 6-5: 
View HTML 

output 
external 

to SAS 
Enterprise 

Guide in 
Mozilla 
Firefox.
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SAS Report (SRX) format reports
Starting with SAS 9, SAS added SAS Report format as a standard report file 
format. This output type is also referred to as SAS Report Files and is the stan-
dard format for SAS Business Intelligence (BI). This is a very flexible format 
combining many of the advantages of RTF, PDF, and HTML. If you use this 
format for a report that is being sent to users of SAS Business Intelligence 
(for example, you want to place the sales report on your company’s SAS BI 
Server for SAS Add-In for Microsoft Office users or SAS Web Report Studio 
users), you can be certain that everyone will be able to view, print, and 
modify it from their standard Web browser.

 Unfortunately, when you export SAS Report format, SAS usually creates mul-
tiple files (a file with an SRX extension, plus any companion graph images). 
Therefore, e-mailing it to someone can result in a confusing experience for the 
recipient.

SAS Report format has all the formatting and layout advantages of PDF 
and RTF, including character formatting and paragraph alignment control. 
Additionally, graphs in SAS Report format show up in high resolution and can 
be interactively modified by using ActiveX graph controls. (Right-click the 
graph to see the available editing capabilities.) Further, if you interactively 
modify these graphs, the changes are remembered when you rerun the task. 
Note: This is an important capability because none of the other formats have 
the ability to retain format changes.

Bookmarks are automatically created so that you can quickly find your 
output in a large report, and pagination when printing is excellent. Finally, 
you can format the output with standard text formatting (bold, italics, differ-
ent fonts, and so on), and the formatting changes are retained if you rerun 
the analysis.

As with HTML, you can combine SAS Report output from more than one task. 
Going beyond HTML, though, the results of SAS Report can be laid out side-
by-side as well as above or below each other, allowing you to create cool 
dashboard-like displays that can print on a single page (see the report shown 
in Figure 6-6).

To access this dashboard-type capability, follow these steps:

 1. Create at least one SAS Report output.

 2. Right-click one of the report outputs.

 3. Choose Create Report.

  You can also begin this process while viewing the report output. Choose 
Create➪Create Report 

11_539682-ch06.indd   13011_539682-ch06.indd   130 3/2/10   10:55 PM3/2/10   10:55 PM



131 Chapter 6: Show Me a Report in Less Than a Minute

 

Figure 6-6: 
SAS Report 

output 
combining 

output from 
several 

tasks for a 
one-page 

dashboard.
 

  The SAS Report Editor appears, allowing you to add entire SAS Report 
outputs or sections of output from SAS Report outputs in your project.

  The possibilities in the Report Editor are many and varied — from 
adding content using the Edit Report Contents dialog box (as shown 
in Figure 6-7) to selecting text and formatting it or interacting with the 
graphs in the report.

 

Figure 6-7: 
The Edit 

Report 
Contents 

dialog box in 
the Report 

Editor.
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 In this book, most examples use SAS Report format. It is the most flexible 
output type in terms of reporting layout and printing reliability.

See Chapter 11 to find out more about the various report formats and how to 
select the appropriate report format for sharing results in different ways.

Data Listings and Summaries 
for the Listless

Most of the common data-listing and summarization tasks for reporting 
are available in four tasks and wizards through the Describe menu in SAS 
Enterprise Guide. With these four tasks, you can easily create data listings, 
data summaries, or cross-tabular reports. This section describes each task in 
more detail. A handy reference summary of these tasks follows:

 ✓ List Data: This task is a sales transaction detail report listing. 
Transactions are grouped by sales region with sales subtotals for 
each region.

 ✓ Characterize Data: This type of task automatically summarizes every 
column in a data table. See Chapter 3 for an example of this task in 
action.

 ✓ Summary Statistics: This task is a quick and easy way to summarize 
sales by subcategory. Results are presented in tabular and graphical 
form in histograms as well as in box and whisker plots. Histograms show 
frequency of sales by sales amount. Box and whisker plots show average 
sales, the main range of sales amounts, and any extreme sales amounts.

 ✓ Summary Tables: This task is also referred to as a cross-tab. It presents a 
tabular summary of mean sales by region and subcategory in a compact 
cross-tabular layout.

The List Data task
The simplest form of a report is a detailed data listing. The List Data task 
makes data listings quick and easy. Some examples of common reports that 
you can create with this task are detailed reports such as warehouse inven-
tory listings, detailed listings of cash register sales by item, or a detailed 
patient adverse event listing from a clinical drug trial. The key to this task is 
that it prints every record in your data source as a report. This task is avail-
able when you choose Describe➪List Data.
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 The new List Report Wizard has been added to Enterprise Guide 4.2. It is an 
advanced form of the List Data task, with a wide range of report layout capa-
bilities. The wizard is based on the powerful SAS PROC REPORT procedure.

When you assign variables to List Variables using the List Data task, the data 
columns are set to display in detail. If you want to sort the listing by certain 
variables, you add the variables to the Group Analysis by Variable role. 
Subtotals are linked to the group variables; adding a column to the Subtotal 
role enables subtotals at each change in the group variables. A grand total 
appears at the end of the entire data listing for each variable, designated as a 
Total role.

Figure 6-8 shows a sample sales report listing. The following sections walk 
you through creating and fine-tuning a sales report.

 

Figure 6-8: 
A sales 

report 
created 

with the List 
Data task.

 

Creating a sales report
To help you better understand the List Data task, in this section you use 
the task to create a sales report. For this example, the finance department 
is being audited and has asked you to provide a listing of orders for Bubbly 
Sparkle Gum placed in 2003. You should include the sale amount, the quar-
ter when the product was sold, and how many customers placed orders. 

11_539682-ch06.indd   13311_539682-ch06.indd   133 3/2/10   10:56 PM3/2/10   10:56 PM



134 Part II: Gathering Data and Presenting Information 

Because the auditor asked for the report to be organized by customer and 
quarter, you should sort it by these variables. To prepare the data first, you 
can use Query Builder, a tool described in Chapter 2. Here are the overall 
steps:

 1. Open the sample table Candy_Sales_Summary.

  Because you need to filter the data for just Bubbly Sparkle Gum and 
Fiscal Year sold for 2003, use Query Builder first.

 2. Click the Query Builder button and select the Order_ID, Customer, 
Fiscal_Quarter, and Sale_Amount columns.

 3. Filter on the Product for Bubbly Sparkle Gum column and the Fiscal_
Year 2003 column.

 4. Sort the data by this sequence: Customer, Fiscal_Quarter, and Order_
ID; then run the query.

  When subsetting your data, select only the variables needed for your 
next tasks. This reduces processing time and the storage needed for 
your work. Sorting the data by the variables in sequence ensures that 
the records are grouped correctly for the following tasks.

 5. Choose Describe➪List Data.

  The List Data task appears, displaying the Data pane.

 6. The detail variables are Order_ID and Sale_Amount; add them to List 
Variables.

 7. Because you want to group the listing by Customer and Fiscal_
Quarter, add them to Group Analysis By.

 8. To make this report useful, total Sale_Amount at the end of each 
group and then add Sale_Amount to Total Of.

 9. Click the Options pane and select the Print Number of Rows option.

  This displays the total number of rows in each group section.

 10. Deselect the Print Row Number option.

  You don’t need this default because you are turning on the Print 
Number of Rows option.

 11. Click the Titles pane and deselect Use Default Text.

 12. In the titles text area, type Sales Report for Bubbly Sparkle Gum in 2003 
and then click Run.

  The sales report appears, similar to Figure 6-9. As you can see, you 
can quickly find any customer, any quarter, and the number and total 
amount of orders in each section.
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Figure 6-9: 
The sales 

report 
produced 

with the List 
Data task.

 

Fine-tuning your sales report formatting
Look closely at Figure 6-9, and you might notice one problem: Namely, the 
quarterly totals aren’t formatting exactly as expected. The first value reads 
$28526.28 but should read $28,526.28 — the placeholder comma is miss-
ing. If you go to the last page, you’ll see that the grand total is even missing 
the $ sign. What’s up with that?

If you look at the source table for this task, you can see that the format for 
Sales_Amount is DOLLAR9.2. This format dictates that one space is used by 
the dollar sign; one space is used for each comma separator for thousands, 
millions, and so on; three spaces are used for the decimal point and the 
cents; and the rest of the spaces are used for the dollar number characters. 
If the values of the dollar amount add up to something larger than $9,999.99, 
the DOLLAR9.2 format starts removing spaces for commas and other infor-
mation you might like to see. This is a common problem when data is com-
prised of small values but adds up to a large value when summarized. (For 
example, you may not want cents shown, but that format is turned on in the 
default source variable.)
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To correct this, change the format used by that variable in the query task or 
in the task where you are using it:

 1. Reopen the List Data task by clicking Modify Task while viewing the 
report listing.

 2. Right-click Sale_Amount in the Total Of role and choose Properties.

 3. In the Sale_Amount Properties dialog box that appears, click the 
Change button.

  The format dialog box appears, displaying the current format 
DOLLARw.d, with Overall Width (w) set to 9 and Decimal Places set to 2.

 4. Change the Overall Width to 15 and then click OK.

 5. Click OK again to dismiss the Sale_Amount Properties dialog box and 
then click Run.

  The updated sales report appears. Scroll to the bottom of the report, 
which looks like Figure 6-10. Much better!

 

Figure 6-10: 
The revised 

sales 
report after 
increasing 

the 
formatted 

width of 
Sales_

Amount in 
the Total 

role.
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The Characterize Data task: What did 
that guy in Accounting just give me?
If you receive some unfamiliar data to analyze and want a broad summary of 
every variable in a concise format, the quickest way to obtain a simplified sum-
mary report is to use the Characterize Data task. You could use a combination 
of other tasks to summarize different variable types (character, numeric, date, 
and so on), but the Characterize Data task uses a simplified approach to sum-
marize all data types. This task automatically groups the variables in your data 
source by type (for example, character, numeric, currency, and date) and pro-
vides compact listings of a simple summary of each variable.

The Characterize Data task is useful as a first glance at unfamiliar data to look 
for unusual, incorrect, or “dirty” data values (for example, if the gender vari-
able has 50 males, 56 females, and 2 mails; or the minimum sales amount was 
–$9,012.46 and the maximum was $12,349.81 for a candy stand). You have very 
few options to think about in this wizard. On the first page of the wizard, you 
can select one or many data tables to analyze. On the second page, you can 
select whether you want a report, graphs, or output data sets of the summaries. 
All columns in each table are summarized by using frequency tables or sum-
mary statistics (n, n missing, total, min, mean, median, max, or standard mean). 
You access the Characterize Data task by choosing Describe➪Characterize 
Data. Refer to Figure 6-4 to see a sample Characterize Data report.

The Summary Statistics task: 
Get to the point!
Where are the statistics? This section shows how to get simple statistics for 
numeric variables. If you would like to analyze some sales data across product 
categories, you can start with the Summary Statistics task or Wizard. With this 
task, you can analyze numeric columns in your data for a variety of statistics.

The statistics available include mean, median, standard deviation, number of 
observations, min, max, 25th percentile, 75th percentile, confidence limits of 
the mean, t statistic, and 15 other univariate statistics.

You can optionally request data summaries graphically with histograms 
(shows distribution of a variable by frequency) or a box and whisker 
plot (shows median, 25th, and 75th percentiles, min, max, and outlier 
values shown as points). You can access this functionality by choosing 
Describe➪Summary Statistics or Describe➪Wizards➪Summary Statistics. 
The wizard has most of the functionality of the task; it just walks you through 
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the steps in a controlled order and hides a few advanced options. If you need 
access to those advanced options, you can convert your use of a wizard to 
the full-on task. The method for doing that is discussed in the next section.

To summarize by product category, add Sale Amount to the Analysis 
Variables role and Subcategory to the Classification Variables role. The his-
togram shows that Soft Candy sale amounts tended to be lower and more 
densely clustered around the mean amount than Sweet Candy sales. Figure 
6-11 shows a sample sales box and whisker plot by product category. Output 
options also include histogram plots, which provide a more conventional 
way to view data distributions across categories.

The Summary Tables (cross-tabs) task: 
Easier than crosswords!
The Summary Statistics task is useful for analyzing numeric variables. 
However, if you want to add several category variables to analyze the data, 
these reports can become very long because there is one row per combina-
tion of category and analysis variables. If you want to analyze numeric data 
by several category variables, use the Summary Tables task or Wizard to use 
a minimum of space in a compact, cross-tabular format.

 

Figure 6-11: 
A box and 

whisker plot 
from the 

Summary 
Statistics 

Wizard 
shows sales 

by sub-
category.
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Summary tables are similar to pivot tables in Excel or cross-tabulations that 
you have likely seen in various college courses or corporate financial state-
ments. Suppose you want to analyze median and mean sales by region, 
product category, and subcategory. The Summary Tables task makes it pos-
sible to present this in a concise form, as shown in Figure 6-12. Note that you 
can easily compare across regions or products as well as compare overall 
regional and product performance via the Total columns. Likewise, you can 
compare median and mean sales for each product and region. Comparing 
median and mean can quickly let you know whether sales are skewed to the 
left or right of the mean, which is a key indicator of a few large sales skewing 
the mean up or down. (And all this from a compact table!)

 

Figure 6-12: 
A Summary 

Table 
analyzing 

sales by 
region, 

category, 
and sub-

category.
 

Statistics available in the task are sum, mean, median, standard deviation, 
number of observations, min, max, 25th percentile, 75th percentile, confi-
dence limits of the mean, t statistic, row or column sums, row or column per-
cents, weighted sums, and 10 other univariate statistics. The wizard offers a 
commonly used subset of these statistics and limited data formatting relative 
to the full task, but the wizard is easier to master than the task. You access 
the Summary Table task or Wizard by choosing Describe➪Summary Tables 
or Describe➪Summary Tables Wizard, respectively.

Creating a summary table
The easiest way to understand summary tables is to create one. As a sample 
scenario, say that the sales director of your company asks you for a summary 
of sales data by region, category, subcategory, and product. In the summary, 
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she wants to see whether some regions are getting more of their sales reve-
nue from large orders, so she has also asked that the summary show median 
and mean sales amount. If the mean is much higher than the median, the data 
can be said to be skewed by a small proportion of larger sales. An example 
summary table is created in the following steps, with a summary table of 
median and mean sales by product and region.

 1. Open the sample table Candy_Sales_Summary and choose Describe➪
Summary Tables Wizard.

  The Summary Tables wizard appears. This Verify Data screen shows the 
server being accessed and the data in use. If desired, you can click Edit 
from this screen to apply a filter to the data in use for the wizard.

 2. Click Next.

  The Select Analysis Variables and Statistics screen appears.

 3. Because you want to analyze median and mean sales, add the Sale_
Amount variable to the Analysis Variables dialog box by clicking Add 
and selecting Sale_Amount.

 4. Change the default statistic (Sum, in the drop-down box next to Sale_
Amount) to Median.

 5. Add Sale_Amount a second time to the Analysis Variables dialog box.

 6. Change the second instance of Sale_Amount to Average.

 7. Change the value of the Analysis Variables Label from In Columns to 
Hidden.

  Hiding these labels saves space because they provide excessive detail 
for a summary table anyway. The screen looks similar to Figure 6-13.

 

Figure 6-13: 
The Select 

Analysis 
Variables 

and 
Statistics 

screen.
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 8. Click Next.

  The Select Classification Variables screen appears.

 9. Add Region to the Columns dialog box and Category, Subcategory, 
and Product to the Rows dialog box.

  A simplified preview with mock data is shown on the right side of the 
pane, as shown in Figure 6-14.

 

Figure 6-14: 
The Select 
Classifica-

tion 
Variables 

screen 
of the 

Summary 
Tables 

Wizard.
 

 10. Click Next three times.

 11. In the Provide a Title and Footnote screen, change the title to Mean 
and Median Sales Summary by Category, Subcategory, and Product and 
then click Finish.

  The sales summary appears, as shown in Figure 6-15. You can glean 
many details from this summary. The West region seems to have the 
most skew toward larger sales, pushing up the mean above the median. 
Fruity Choco-Rolls in particular seems to be the extreme case.

Enabling formatting in wizards
Wizards, unlike tasks, don’t allow you to apply formats to numbers in the 
results. One way around this is to convert the wizard into the task form. This 
feature allows you to transfer the work specified in the wizard to the full-
featured task version. To do this, follow these steps:

 1. Right-click the node in the project that was created using the wizard 
and choose Open➪Open in Advanced View.

  The Summary Tables task appears, from which you can update the for-
mats for the sales median and means.
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Figure 6-15: 
The 

Summary 
Tables 

results.
 

 2. Select the Summary Tables pane, right-click Median and Mean in the 
column headers, and then choose Data Value Properties.

  The Data Value Properties window appears.

 3. Click the Format tab, and select an appropriate number format for the 
results (for example, DOLLARw.d in the Currency category).

 4. Click OK to apply the format selection.

  After running the formatted task, your output should be similar to the 
screen shown earlier in Figure 6-12.

  After you open a wizard in advanced mode and save it, you can open it 
only in task form. Tasks cannot be converted to wizard form because 
some features are inaccessible in the simplified wizard view.
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Chapter 7

Graphs: More Value with SAS
In This Chapter
▶ Understanding the basics of graphing

▶ Choosing among an assortment of graphs

▶ Cooking up your own graph

Using visuals of your data — graphs — to tell a story is the most widely 
used method in business, science, and education to convey complex 

information quickly and with a minimum of explanation. Knowing how to 
create graphs that are useful, concise, and tell the story behind the data can 
be one of the most valuable career skills to acquire. The great news is that 
SAS has a full palette of graphing capabilities!

Graphing Basics
The following list includes the basics that you need to consider when you are 
creating a graph:

 ✓ Decide the question you want to answer or the information you want 
to convey before deciding which graph to use. Graphs often do a poor 
job of conveying a clear and compelling message — because there isn’t 
one! When in doubt, think long and hard about what you need to say 
with your graph before proceeding.

 ✓ Figure out what data will be the basis for your graph’s story. 
Sometimes, the data might need to be filtered, updated with new or cal-
culated columns, or even transposed or rearranged to arrive at a data 
structure needed for your desired graph.

 ✓ Be sure that a graph is the best way to convey the message. Graphs 
provide your audience with the overall shape of the data or allow quick 
comparisons of the relationship between many data points at once. For 
example, you might want to compare sales by region in a line graph to 
show that most regions have the same seasonal sales patterns. Perhaps 
you select a bar chart of the relative amount of sales for each region.
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Summary tables might be more useful than graphs if any of the following are 
your primary purpose:

 ✓ You are providing details for a values lookup rather than overall 
comparisons.

 ✓ Precise values of the data are a key requirement.

 ✓ You want to concisely present information on the same topic that uses 
the same unit of measurement.

Here are some examples of when to use summary tables instead of graphs:

 ✓ Sales summaries for accountants who require precise reconciliation for 
each region

 ✓ Presenting sales by quarter for the year in dollars, yen, units sold, and 
as a percent of the prior year sales amount

 When creating graphs, turn off the 3-D effects that are the default for most of 
these graphs because they add little value (people thought they were cool at 
one time) and can make it hard for people to correctly compare values in 
most charts.

Graphs for Every Occasion
If a graph is the best way to present your information, your next step is to 
decide which graph type will tell your story clearly. The following sections 
describe the graph types available to you in SAS Enterprise Guide, their typi-
cal applications, and additional points to consider.

Bar charts
Bar charts are useful when you want to compare the relative differences 
among distinct groups. A good example would be a bar chart of sales by 
region for the current year, as shown in Figure 7-1.

 Make sure that you keep the vertical (y) axis starting value at zero. Otherwise, 
you can end up with charts that deceive at first glance because the relative 
height of the bars is what people perceive.

You can choose between horizontally or vertically oriented bar charts. Most 
of the time, vertical bar charts are fine. However, if you have many bars or 
long descriptions for each group, a horizontal bar chart is the better choice.
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Figure 7-1: 
Bar chart 

of sales by 
region.

 

You can further expand the value of bar charts by using subgroups of bars 
or by stacking various subgroups in a bar. A subgroup example could be a 
graph of Quarter 1–4 sales by region, subgrouped on each quarter, allowing 
a quick comparison of regions per quarter. Likewise, you could create the 
same chart for each quarter instead of creating multiple subgroups on the 
same chart. This is particularly useful if you have many categories or many 
groups you want to examine, which could quickly make a single bar chart 
unreadable. A major downside of stacked bar charts is that most people have 
difficulty comparing the same stack piece across the various bars; but if only 
a few categories are stacked, stacked bar charts can still be useful.

Pie charts
Pie charts are one of the most popular types of charts among business users. 
Unfortunately, many graph experts are strongly opposed to pie charts 
because of the difficulties people have understanding the information and 
making effective decisions. A bar chart is usually superior at conveying the 
same information as a pie chart, from a comparison of individual values to a 
comparison of multiple values. That said, if you still want to use pie charts 
because everyone at your company or your audience just loves them, here 
are a few points to consider:
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 ✓ Avoid creating pie charts with more than six to eight values.

 ✓ Ensure that there are fairly large differences between the values.

 ✓ Use high-contrast colors to make viewing easier.

Pie charts are available in standard, stacked, and grouped form. Standard 
pie charts are much like bar charts in function, charting sales by region, 
for example, as shown in Figure 7-2. Stacked pie charts are difficult for 
most people to understand but are similar in function to stacked bar charts 
because you can chart sales by region stacked by sales channel. Grouped pie 
charts are similar in function to grouped bar charts because you could chart 
sales by region in each pie and group the pies by product line.

 

Figure 7-2: 
Avoid pie 

charts with 
chart junk.

 

Line plots
Line plots are useful for examining trends over time. A chart showing sales 
over the past three years conveys the overall long-term sales trend as well as 
the seasonal shape of sales throughout a given year, as shown in Figure 7-3.

With SAS, you can create a variety of specialized line charts that go beyond the 
standard line chart. Among these are specialized forms of line charts, including 
splines, needles, step, regression, smoothed, standard deviations, Lagrange 
interpolations, and overlay plots. You can also produce line plots with multiple 
groups displayed on a single graph or with one graph per group.
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Figure 7-3: 
Line plots 
showing 
monthly 
sales by 

region over 
several 

years.
 

Deciding whether to add symbols for each data point on your line plot should 
largely be a function of whether you want to emphasize only the overall trend 
(lines only) or the trend and the individual points (lines and points). Finally, 
you can choose to display two different vertical (y) axis variables in a line 
plot — one on the left side and one on the right side. These can be a differ-
ent scale (say, number of units sold on left and dollars revenue on right), and 
each can have a separate line per measure displayed.

 Beware the scaling effect! When two variables with values of a different magni-
tude are shown on the same chart (for example, net sales are in millions, and 
net returns are in thousands), the change in the variable with the large scale 
is perceived as much larger than the smaller scale variable. If returns double 
from the start to the end while sales increase 10 percent, the sales increase 
still appears larger at first glance. This is especially important when you 
compare growth rates of competing groups that start at very different values. 
One solution to this problem is to convert the data to the logarithmic scale, 
which is an option readily available in the Line Plot task, as shown in Figure 7-4. 
Note that the variations from month to month for the West region appear 
much larger in the log graph than the standard graph in Figure 7-3. Likewise, 
the variation from month to month for the other two regions appears much 
smaller because we have removed the scaling effect.
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Figure 7-4: 
A log-

adjusted 
line plot to 

eliminate 
the scaling 

effect.
 

Scatter plots
Scatter plots are great at showing the relationship between two variables of 
interest, which is a concept often referred to as examining the correlation 
of the two variables. A chart showing the relationship of the total amount of 
each sale with the percent discount given in each sale is an example of exam-
ining correlations.

 A good rule is to place the variable that you believe influences the second 
variable (typically called the independent variable, or the cause) on the x axis. 
Place the second variable, also known as the dependent variable, or the effect, 
on the y axis.

Scatter plots can be further enhanced by the addition of a fitted regression 
line. Without getting overly technical, the regression line is the closest fit 
among the weighting of the data points. The line can be used for an approxi-
mation of the overall trend and center of the data displayed. Figure 7-5 is an 
example of a scatter plot with a regression line fitted to the data. An interest-
ing observation from this plot is that larger discounts appear to yield overall 
smaller orders. Salespeople often argue that larger discounts lead to larger 
sales, but this graph contradicts that argument. More investigation might be 
warranted based on this simple analysis.
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Figure 7-5: 
A scatter 
plot with 

regression 
line 

showing the 
relationship 

between 
discounts 
and sales.

 

Area plots
Area plots are a form of the line plot with the area below the line colored to 
emphasize it. In general, area plots add little value over line plots. In the case 
of trying to display multiple groups on one plot, area plots can be difficult to 
read and interpret. Figure 7-6 shows the same information as Figure 7-1. Note 
that the Central region is much larger than the other regions and hides the 
other two areas. You could correct this, but why use charts that require fre-
quent repair?

Bubble plots
Bubble plots are a specialized form of a scatter plot, using bubbles of vari-
ous sizes rather than points for each data point. The bubble sizes are scaled 
according to a third variable displayed in the plot. Figure 7-7 is a classic 
example of using bubble plots to display two attributes of group data in a 
simple-to-read plot.
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Figure 7-6: 
An area plot 

that hides 
key data 
because 

one region 
is much 

larger than 
the others.

 

 

Figure 7-7: 
Bubble plots 

are great 
for show-

ing two 
variables 

for grouped 
data.
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Box plots
Box plots are great for comparing the distribution of a variable for two or 
more categories or over time. A box plot displays the median and the four 
quartiles of the data for each category of data on the x axis:

 ✓ Bottom line (or whisker): The 1st–25th percentile (lower quartile)

 ✓ Bottom part of the box: The 25th–50th percentile (second quartile)

 ✓ Horizontal line in the box: The median

 ✓ Top half of the box: The 50th–75th percentile (third quartile)

 ✓ Top line (or whisker): The 75th–99th (fourth quartile)

 ✓ Circles: Below and above the 1st and 99th percentile

A great use of a box plot is to compare the distribution of sales by product 
category, as shown in Figure 7-8.

 

Figure 7-8: 
Box plots 
allow you 
to quickly 

understand 
the distribu-

tion of one 
variable 

across 
groups or 

categories.
 

Variations on the standard box plot include hi-lo plots, hi-lo-close plots, and 
box plots that use an interquartile range instead of quartiles. A hi-lo plot or a 
hi-lo-close plot can show the high, low, and closing price of a stock over time.
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Donut charts
Donut charts are similar to pie charts except that a hole appears in the middle 
of a donut chart. Because they are an even more confusing form of pie chart, 
we don’t recommend that you use them. According to multiple studies by 
graphing experts, accurately interpreting a donut chart is very difficult for 
most people.

Contour plots
Contour plots allow you to show the relationships between three numeric 
variables in a two-dimensional plot. Much like a map that shows elevation of 
land contours, a contour plot allows you to show the relationship between 
two variables like a scatter plot but with coloring or gradient lines highlight-
ing the third value in your plot.

A good example of a contour plot is displaying the relationship of time of day, 
store number, and sales amount at a chain of retail stores. The time of day is 
on the x axis, the store number is on the y axis, and the sales amount appears 
as various shades of different colors showing sales amount, as shown in 
Figure 7-9. This figure shows quickly how different stores have varying times 
of day that might be ideal for deliveries, inventory, and restocking.

 

Figure 7-9: 
Contour 

plots can 
show inten-
sity across 

locations 
over time.
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Contour plots can be useful for finding trends such as the time of day with 
the highest sales, the day of the week with the most returns by store, or the 
day of the month by clinical trial investigator with the most patient visits.

Radar charts
A radar chart allows you to present graphically the frequency or intensity 
in value of four to ten variables at different points in time or by using differ-
ent conditions or various test subjects. Classic users of radar charts include 
quality control and marketing research types. On a radar chart, the values for 
each variable are displayed along spokes that radiate from the center of the 
chart and are often stacked on top of one another, thus giving this chart type 
the look of a radar screen.

Marketing researchers might want to show several attributes of a product 
and several consumer opinions of a product by each attribute, as illustrated 
in Figure 7-10. With one glance, you can see that only one test consumer 
rated the product high on all attributes and that most disliked the product on 
more than half the attributes deemed important to product success. Back to 
the drawing board!

 

Figure 7-10: 
A radar 

chart can 
quickly 

show 
multiple 

attributes 
across 

many 
groups or 
subjects.
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Map graphs
Map graphs in SAS enable you to overlay data values for a location, city, county, 
state, country, or continent on a map of your choice. A two-dimensional U.S. 
map can be used to show the states by population, as shown in Figure 7-11. In 
this map, population is bucketed into five groups based on population ranking. 
You can quickly find the most and least populous states and their proximity to 
one another. Variations on this include three-dimensional maps with the states 
rising above others based on population and two-dimensional maps with bars 
rising from each state, indicating population.

Tile charts
Tile charts in SAS enable you to arrange data values by categorical values 
(such as state, customer, and company) as variable-sized rectangles, or tiles, 
as part of an overall rectangle. Tile charts are also referred to as tree maps. 
The size of the tile indicates the size of the measure used in the tile chart. 
You can add a second measure to indicate the color intensity of the tiles and 
can have a second level of categorical partitioning to break up the overall 
rectangle into regions of relative size.

 

Figure 7-11: 
Map graphs 

are a great 
way to 

present 
geographic 

data directly 
on the 

appropriate 
map.
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A tile chart of the winners by state of the 2008 presidential race is shown in 
Figure 7-12. The size of each tile is based on the total popular vote of that 
state. You can see that Obama won approximately three-fourths of the states. 
A few states won by Obama and two states won by McCain were close. Still, 
even if McCain had won these two states instead of Obama, Obama would 
still have captured a clear majority of the Electoral College.

 

Figure 7-12: 
Tile graphs 

show 
results by 

various tile 
sizes and 

color 
intensity.

 

Creating Graphs with SAS
It’s time to put some of these graphing principles to practice. This section 
provides examples of creating useful plots with SAS — plots that contain rel-
evant information about your data and convey a meaningful message.

A box plot example: finding 
the extreme products
Large orders frequently cause the shipping department to keep people late, 
resulting in overtime, expedited shipping requests, and employees who 
are more likely to quit because of stressful deadlines. Suppose that the 
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shipping department folks have asked you to see whether there is a way 
to avoid shipping so many large orders. They want you to analyze sales by 
category so that they can talk with the appropriate sales manager about 
reducing the number of large orders placed and receiving more frequently 
placed, manageable, and smaller orders. Follow these steps to perform this 
analysis:

 1. Open the sample table Candy_Sales_Summary and choose Graph➪
Box Plot.

  The Box Plot task appears, displaying the Box Plot type selection pane.

 2. Keep the default selection of Box Plot, and then click the Data pane.

 3. You want to analyze orders by subcategory (because managers are 
divided among the subcategories) and analyze overall sale amount, 
so add Subcategory to the Horizontal role and Sale_Amount to the 
Vertical role.

  As we mention earlier in the chapter, you generally want to place the 
suspected causative variable on the horizontal (x) axis and the result 
variable on the vertical (y) axis.

 4. Click the Box Plot pane and change the Whisker Length Percentile 
selection from +– 1.5 Times Interquartile Range to High/low 
Extremes.

  This change forces the whiskers that extend beyond the 25% and 75% 
quartiles to include all data points in the horizontal group, including 
potential outliers. If you don’t care about seeing the individual extreme 
values, this is a good setting to use to keep your graph clean and easy to 
view.

 5. Click the Titles pane, and then deselect Use Default Text.

 6. Type the title Box Plot of Sales by Subcategory.

 7. Change the selected section to Footnote, and then deselect Use 
Default Text.

 8. Clear the default footnote text and leave it blank.

 9. Click Run.

  The box plot similar to Figure 7-13 appears. An interesting note is that 
Mixed has the highest median amount of order and Chocolate has the 
highest range of order value, with Fruit a close second. This could indi-
cate more infrequent ordering of chocolate and perhaps an opportunity 
to work with the Chocolate sales manager and focus more on receiving 
smaller, more frequent orders for this product category.
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Figure 7-13: 
Box plot 
of sales 
by sub-

category.
 

A line plot example: tracking regions
Suppose that the finance department has asked you to provide a chart show-
ing the monthly pattern of sales by region for 2003. Understanding the rela-
tionship of varying sales cycles among the regions is key for this chart.

Prepping your data
To prep your data for a line plot graph, follow these steps:

 1. Open the sample table Candy_Sales_Summary.

 2. Open the Filter and Query task by choosing Data➪Filter and Query.

 3. Add the Sale_Amount and Region columns to the Select Data pane.

 4. Select the Filter Data pane and add a filter for Date between 
‘01JAN2003’d and ‘31DEC2003’d (use the entire value, including the 
single quotation marks).

  SAS dates are always stored as numbers, so unless you know the inter-
nal number used by SAS to represent these dates, you need to use a 
special quoted version of the date as shown here. The day, three-letter 
month, and four-digit year enclosed in single quotation marks and 
appended by a lowercase d tells SAS that you want this text string con-
verted to a SAS date value.
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 5. Click the Computed Columns button, and then choose New➪Build 
Expression.

 6. In the Enter an Expression space, add the following expression and 
then click Next:

INPUT( PUT( YEAR(Candy_Sales_Summary.Date )*10000 
+ MONTH(Candy_Sales_Summary.Date ) *100 + 
1,8.0),YYMMDD8.)

  This formula uses the YEAR and MONTH function to extract the year and 
month values as numbers and add them to form a number representa-
tion of the year and month with the day always equal to 01 (for example, 
20030301). The number is then converted to text so that it can be read in as 
a date value, with the day from every record converted to the 1st. Note that 
you could have used the Recode feature instead of Expression Builder to 
accomplish the date range remapping to the first of each month.

 7. Change both the column name and the alias to Month.

 8. At the bottom of the pane, change the format for this newly created 
column to YYMMD7.0.

 9. Click Finish, click Close, and then click Run to execute your query.

  A data table similar to the one in Figure 7-14 is created. You now have 
the data needed to create a great line plot of monthly sales by region!

 

Figure 7-14: 
Data 

prepped for 
your line 

plot analysis 
of sales.

 

Creating your line plot graph
From prefiltered data, you can create a line plot graph by following these steps:

 1. Continue from the last step in the preceding section. With the filtered 
version of the Candy_Sales_Summary table on your screen, choose 
Graph➪Line Plot.
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  The Line Plot task appears, displaying the Line Plot type selection pane.

 2. Select the next-to-last choice: Multiple Line Plots by Group Column.

  This allows the graphing of multiple lines on one graph based on the 
grouping column specified in the next step.

 3. Click the Data pane.

 4. You want to analyze sales by month, grouped by region, so add Month 
to Horizontal, Sale_Amount to Vertical, and Region to Group.

 5. Click Sale_Amount and select Sum from the Summarize for Each 
Distinct Horizontal Value drop-down list.

 6. Click the Titles pane, and then deselect Use Default Text.

 7. Type the title 2003 Gross Sales by Region. Change the selected section 
to Footnote, and then deselect Use Default Text.

 8. Clear the default footnote text and leave it blank.

 9. Click Run.

  A line plot similar to Figure 7-15 appears. An interesting note is that the 
regions have different sales patterns, with the Central region having its 
biggest months early in the year and the East and West having bigger 
months in the middle of the year. Also, East and Central appear to have 
similar patterns in the last part of the year.

 

Figure 7-15: 
Sales 

analysis by 
region.
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 For a different perspective, you can change the Sum value set in Step 5 to 
Average. Remember to update your title when you do this. Click Run. The 
mean sales line plot similar to Figure 7-16 appears. You see very different pat-
terns than in the gross sales plot. The West region has the most variable aver-
age order amount, whereas the average order amounts for the Central and 
East regions correlate more smoothly with their total sales for each month.

 

Figure 7-16: 
Average 
sales by 

region for 
2003.
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In this part . . .

People spend lifetimes studying statistical methods 
and applied analytics, collecting PhD after PhD. In 

this part, we distill the entire field down to just a few 
chapters. Obviously, our treatment of this area cannot be 
considered comprehensive — and no diploma is at the 
back of this book.

However, we hope that our coverage is enough to raise 
your interest in the topic and inspire you to discover 
more. In the meantime, you can pick up enough lingo and 
concepts to recognize how SAS brings the power of ana-
lytics to almost any problem you can imagine.
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Chapter 8

A Painless Introduction 
to Analytics

In This Chapter
▶ Understanding basic analytic concepts

▶ Discovering how to count

▶ Rearranging and massaging your data kinks

▶ Correlations for the masses

▶ Regressing to the mean

Statistics and analytics are all the rage because they give people the abil-
ity to leverage past data to better understand what happened, to make 

better decisions about what actions should be pursued today, and to forecast 
future behavior and outcomes. This chapter and the next chapter provide an 
overview of many of the analytic methods in SAS and why you would want to 
use them. Note that we describe only the general concepts of each analytic 
method; in-depth guidance is beyond the scope of this book but is crucial to 
properly selecting and gaining the most from these techniques. We hope this 
overview provides inspiration and direction so that you can expand your per-
spective and pursue new areas of opportunity.

Analytic Concepts Useful for Everyone
Unfortunately, we can’t make you an expert in statistics. However, we can 
review the principles behind many of the analytic capabilities available 
in SAS.
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 We don’t cover the specialized capabilities in SAS. Because this book offers a 
broad review of many areas of SAS, we recommend that you pursue additional 
reading on the methods you’re most interested in so that you can more fully 
understand the assumptions, the proper use, and the correct interpretation of 
the results from these powerful tools.

It’s variable
The fundamental principle behind almost every form of statistical analy-
sis is variability, which is the most important concept for understanding 
most results of analyses. The simplest way to illustrate variability is with a 
coin toss. If you repeatedly toss a fair coin (where fair means that the coin 
has an equal chance of landing heads up or tails up) ten times, you would 
expect the number of heads and tails to be similar (five heads and five tails). 
However, multiple iterations of this ten-toss scenario show that many times, 
the number of heads counted in ten tosses isn’t five, but rather six, seven, 
four, or three. In fact, if you bet $1 to win $2 on five heads per ten tosses, you 
would quickly become poor. In Table 8-1, you can see that you would win 
$2 only 24.6 percent of the time, meaning an average return of just $0.492 
($2 won multiplied by 24.6 percent of the time) on each $1 bet. This example 
summarizes variability quite nicely.

 Many early statistical methods were developed to examine gambling out-
comes like the one used in this example!

Table 8-1 Chance of Various Outcomes from 
 Tossing a Coin Ten Times

Number of Heads Number of Tails Chance of Seeing This Outcome

0 10 0.1 percent (1 in 1,000)

1 9 1.0 percent (1 in 100)

2 8 4.4 percent

3 7 11.7 percent

4 6 20.5 percent

5 5 24.6 percent

6 4 20.5 percent

7 3 11.7 percent

8 2 4.4 percent

9 1 1.0 percent

10 0 0.1 percent
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p-values
If you understand the concept of variability, you have one of the key con-
cepts required to understand p-values frequently cited by various studies, 
journals, and newspapers. A p-value is often used to explain how rarely an 
outcome would occur by chance, given certain assumptions from the analy-
sis used. Suppose that you want to ask whether a coin in question was indeed 
fair and not rigged to force more tails than normal. (See the preceding sec-
tion for a definition of fair.) If a coin is indeed fair, you expect a 50 percent 
chance of a head or a tail if you conduct enough tosses.

Suppose you come across a questionable coin and doubt that it is fair, believ-
ing it to be rigged to land on tails more than 50 percent of the time, which 
would obviously provide an advantage to someone in a game of chance. If 
you flip that coin ten times and see zero heads turn up, you would likely 
believe that the coin was fixed. You could assign a p-value of 0.001 (0.1 per-
cent) to this outcome because a fair coin would exhibit this behavior in just 1 
out of 1,000 ten-toss tries! Sure, it could be a fair coin, but most people would 
likely insist on using a new coin because 1 head in 1,000 tosses seems like a 
pretty good indication that the coin is fixed.

In many fields of study, a p-value less than 0.05 (1 in 20) is usually considered 
statistically significant. Be sure not to confuse this type of statistical signifi-
cance (for example, drug A is more effective than drug B based on one mea-
sure of success) with practical or real-world significance (for example, drug 
A is 5 percent faster than drug B at relieving bunion pain but costs 10 times 
more — not something of practical value to most people).

What is variance?
Suppose your manager asks for a report sum-
marizing the average sale by region for your 
new product, Super Chocolate Toffee Bears. 
Also suppose that the West has a mean sales 
price of $1.25, and the East has a mean sales 
price of $1.28. These don’t seem all that differ-
ent, but are they?

Suppose we told you that 95 percent of all sales 
in the West were between $1.20 and $1.30 and 
that 95 percent of all sales in the East were 
between $1.01 and $1.61. Now do they seem 
similar? What does this additional information 

tell us? Perhaps you could focus your market-
ing dollars to first penetrate the markets where 
the candy is selling at higher prices — and, we 
hope, higher margins!

The missing piece added by these confidence 
intervals is in the concept of variance. Variance 
is the measure of spread of values for a given 
measure — in this example, sales price. 
Variance is central to all statistical analysis and 
is the key to calculating confidence intervals in 
this example.
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How confident are you?
The third foundation concept to help you understand analytics is confidence 
intervals, which are ranges of values that attempt to contain the true value 
being estimated. For example, suppose you create a sales forecast for the 
next month based on the last three years of sales. Offering a single number 
to your boss — say, $10,000,000 — seems simplistic and even dangerous! 
It’s an estimate of the next month that doesn’t seem to take into account the 
variability of prior months, unless they were always $10,000,000. The greater 
the prior months’ variability, the wider the confidence interval needs to be. If 
the variability of prior sales were low, you would expect a smaller confidence 
interval range. You might offer your boss a 95 percent confidence interval of 
$7,200,000 to $15,000,000, with an expected value of $10,000,000, as a more 
informative sales estimate.

 Most people new to statistics think that a 95 percent confidence interval 
means there is a 95 percent chance that the interval contains the true value of 
the statistic. But that’s not how it works! A 95 percent confidence interval 
actually means that if the overall data for the subject at hand were collected 
100 times, 95 of the 100 confidence intervals would contain the true value. 
Approximately 5 of those times, it would not contain the true value.

What did your mother say about 
making assumptions?
Every statistical method and technique has a variety of assumptions that 
must be met for the results to be useful and meaningful. You need to check 
these assumptions before using the statistical technique by using the diag-
nostic checks frequently available with the analysis output. If your data 
doesn’t meet the standard assumptions for a given statistical technique, 
perhaps another technique has broader or different assumptions that would 
make analyzing your data possible. Likewise, you might be able to transform 
your data to make it meet the assumptions that your selected statistical tech-
nique requires.

Suppose, for example, that you use an analysis that assumes your data is 
normally distributed. If the data isn’t normally distributed, the assumptions 
haven’t been met, and the results and interpretations could lead to incorrect 
conclusions. Using some of the data management tasks in SAS Enterprise 
Guide, you could transform the data to a normal distribution to meet the 
needed assumptions. It is important to check the assumptions required by 
your analysis technique to make sure that you use the right method and 
make the proper conclusions!
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Describing Your Data with 
Distribution Analysis

A common question asked about data is the type of distribution that it mimics 
or originates from. Most people who are familiar with statistics have heard 
of a normal distribution, which is the assumed distribution for analyses, such 
as simple correlation, analysis of variance (ANOVA), and linear regression. 
Knowing the distribution that your data originates from is important in select-
ing the proper transformation (if needed) and appropriate analytic technique.

The Distribution Analysis task (available by choosing Describe➪Distribution 
Analysis) enables you to examine your data for conformance to a variety of 
distributions, including the normal, lognormal, exponential, Weibull, beta, 
gamma, and kernel distributions. Tabular summaries, fit statistics, and a vari-
ety of graphical presentation including histograms, probability plots, quantile 
plots (you may have heard of them as percentile, decile, or quartile plots), 
and box plots are also readily available.

Figure 8-1 shows a sample histogram from the Candy_Sales_Summary data 
provided with SAS Enterprise Guide. In this plot, the lognormal distribution 
is overlaid on the frequency counts of the Sale_Amount data. Visually, this 
appears to be a very good fit to the lognormal distribution. You can also 
examine the actual goodness-of-fit statistics to see whether the data con-
forms to the lognormal distribution. Other output from this task can help 
test the value of the mean and the standard deviation. Also handy from the 
standard summary tables are the confidence intervals for the mean, standard 
deviation, and variance of the data.

 

Figure 8-1: 
Lognormal 

curve 
overlaid on 

the sales 
amount to 

examine 
whether 

the data is 
lognormally 
distributed.
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Analyzing Counts and Frequencies
In customer demographic and health care research, collecting responses 
for one or more categorical variables is common. Examples of categorical 
variables include a favorite car type, ethnic background, gender, disease pro-
gression status, a grade received in a course, marital status, home ownership 
status, citizenship status, credit grade, and employment status. Some cat-
egorical variables have inherent order, and others are just categories with no 
implicit order. Gender is a good example of a nominal variable, a variable with 
no explicit order to the values male and female. There is no reason to place 
female before male except for the alphabetic order of the name of the category. 
Disease progression status is a good example of an ordinal variable because 
Stage I of a disease occurs before Stage II, and so on. Ordinal variables simply 
have an order of the categories. They have no exact ratio of difference among 
the categories: That is, Stage I is not necessarily half as advanced as Stage II.

An example of a two-way contingency table is shown in Figure 8-2. This is a 
table of chocolate preference by gender generated with the Table Analysis 
task (available by choosing Describe➪Table Analysis). This type of table is 
also referred to as a contingency table or a cross-tabular summary. The Table 
Analysis task can produce contingency tables based on many variables, but 
practical experience shows that no more than three or four variables can be 
examined easily. The Table Analysis task adds more value than the Summary 
Tables task (covered in Chapter 6) because of the availability of many statis-
tical methods to determine whether the differences among the various cat-
egories are statistically significant.

 

Figure 8-2: 
A two-way 

contingency 
table of 

gender by 
chocolate 

type 
preference.
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Examining Figure 8-2, you might wonder whether the overall taste preference 
profile of males and females would be the same in the general population as 
in this 200-person sample. Various statistical tests, such as the Chi-square 
test and the Mantel-Haenszel Chi-square test, can be applied with the Table 
Analysis task to determine whether a true taste preference difference exists 
among a potential customer base or whether chance differences exist 
between men and women in this sample.

After examining the statistics in Figure 8-2, a significant difference likely 
exists between males and females in the general population in their taste 
preferences between dark, milk, and white chocolate. This is valuable infor-
mation when designing marketing campaigns, packaging, and so forth.

A wide array of statistics is available from the Table Analysis task, as outlined 
in Figure 8-2. The table breaks down the tests and measures into the follow-
ing categories:

 ✓ Association: Examines whether two or more variables are related, or cor-
related. This is the most commonly used statistical test for contingency 
tables.

  Correlation does not imply that one variable causes another variable’s 
outcome. Correlation does indicate that the two variables have a ten-
dency to move together in a certain manner.

 ✓ Agreement: Used only with dichotomous variables (yes/no or positive/
negative).

 ✓ Differences: Tests for differences among classes for an ordinal variable.

 ✓ Trend: Examines the outcome of a two-level variable against an ordinal 
variable.

Other ways of addressing categorical data analysis are available; some of 
these are covered in the following sections. Additional methods that can be 
useful for analyzing categorical data include regression, analysis of variance 
(ANOVA), logistic regression (heavily used in marketing research), general-
ized linear models (GLM), and generalized estimating equation.

Transforming Your Data for Further Use
Before or after analyzing your data, you might realize that certain assump-
tions of your selected method aren’t met. For example, perhaps your analysis 
requires the data to be normally distributed but the data isn’t. You can either 
select another analytic method with different or broader assumptions or 
transform your data to meet the assumptions of your selected analysis.

The Standardize Data task in SAS Enterprise Guide (available by choosing 
Describe➪Table Analysis) allows you to transform data from a variety of 
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distributions (uniform, lognormal, and so on) to a standard normal distribu-
tion. You can easily convert data with percentiles (uniformly distributed) 
into standardized scores by using the Standardize Data task.

You can also use tasks we cover in previous chapters for transforming your 
data. The Rank Data task can convert data to percentiles, numeric ranks, nor-
malized scores, or exponential scores. The Query task also has various func-
tions for calculated columns that can also be useful in transforming your data 
(for example, LOG, EXP, and LOG10).

Analyzing Basic Data with 
Correlation Techniques

Correlation analysis is useful for examining whether two or more variables 
share a relationship. Simply stated, you’re examining whether one variable 
increases, decreases, or stays the same while the other variable increases. 
Note that a strong relationship does not imply causality. That is, correlated 
variables are not necessarily causing each other to vary.

A simple example of correlated variables that aren’t causal is measuring the 
body temperature of a dog and a person who have been in a steam bath for 
more than 15 minutes. Both temperatures would rise over the 15-minute 
period (positive correlation: as one rises, so does the other), but the actual 
cause is the steam bath temperature and exposure time to the steam bath, 
not each other’s temperatures. Often, these hidden, unmeasured variables 
can be critical to a good understanding of the nature of a correlation.

 With any statistical analysis, presuming causality simply because there is a 
significant p-value or a described relationship is dangerous! Unless you design 
a controlled study in which all other variables can be controlled or adjusted 
for, do not assume causality.

That said, correlation or positive p-values could be indicative of causality, 
especially when combined with practical contextual experience with the 
process at hand. Still, scientists should reject the notion of finding causal-
ity unless they verify the results with a controlled experiment. A controlled 
experiment implies that you can keep all other conditions constant or that 
you have a known way of adjusting for the conditions you can’t control. This 
way, you can control and focus on just the potential causal variables and see 
the resulting change in the outcome of interest.

The Correlation task (available by choosing Analyze➪Multivariate➪Correl
ations) enables you to examine the relationship between one or more vari-
ables. The default technique for this task, Pearson correlation, assumes that 
your data in both variables is from normal distributions. Other techniques 
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available with this task — Hoeffding, Kendall, and Spearman — have fewer 
assumptions about the data distribution being used to obtain the strength of 
correlation.

Most laypeople refer to Pearson correlation when they talk about correlation. 
This task generates p-values that measure the probability that the correlation 
seen with your selected data could happen by chance or whether the selected 
data was not correlated at all. In addition, this task provides you with the cor-
relation coefficient, which is either positive or negative, depending on whether 
the two variables increase together (positive) or whether one decreases as the 
other increases (negative). Scatter plots showing the relationship of each vari-
able with the other can also be displayed with your analysis.

An example of a Pearson correlation table and scatter plot is shown in Table 
8-2 and Figure 8-3. The data used in this example is in the data set Corn, which 
is available in the sample data provided with SAS Enterprise Guide. This data 
set is a historic record of corn yield over 33 years and various environmental 
variables that could influence the corn yield. Note that only three of the eight 
selected variables exhibit a p-value less than 0.05: July_Rain, July_Temp, and 
August_Temp. Rainfall appears to be positively correlated (more rain likely 
results in better yield, adding a subjective assessment to the result), and a 
higher temperature generally results in a lower yield — a negative correlation. 
To definitively state causality, a controlled experiment would be needed. Note 
that in this case, it is highly unlikely that corn yield is influencing the weather!

Table 8-2 Pearson Correlation Table Examining Corn Yield Data

Variable Correlated to Corn Yield  Pearson Correlation Coefficient

Pre_seasonPrecip 0.15116
0.4011

May_Temp –0.11893
0.5098

June_Rain –0.13907
0.4402

June_Temp –0.14536
0.4196

July_Rain 0.57407
0.0005

July_Temp –0.57884
0.0004

Aug_Rain 0.20946
0.242

Aug_Temp –0.34749
0.0475
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One final observation based on experience is that temperatures in July and 
August are likely correlated and that the rainfall in July is likely correlated 
with the temperature in July. This is often referred to as interaction, where 
one predictive variable influences not just the outcome of interest but also 
the other predictive variables. Therefore, to find the true strength of various 
variables on the outcome, controlled experiments in which only one of these 
variables is allowed to vary would be useful. More sophisticated statistical 
techniques are also available that can help you separate this interaction, or 
covariance, of predictors.

 

Figure 8-3: 
A scatter 

plot show-
ing the 

negative 
relationship 

between 
corn yield 
and mean 
July tem-
perature.

 

Canonical correlation (available by choosing Analyze➪Multivariate➪
Canonical Correlation) is often used in marketing analysis to compare mul-
tiple variables grouped against another variable. The Canonical Correlation 
task is similar to the Correlation task in concept except that you can group 
several related variables, such as July and August temperatures, and corre-
late them with one or more outcome variables, such as corn yield.

Understanding ANOVA and Regression: 
No PhD Required!

Analysis of variance (ANOVA) and regression analysis are two forms of sta-
tistical analysis frequently used in a wide range of applications to describe 
the relationship between two or more variables. These two forms of analysis 
are related and can even be combined into one analysis approach with more 
advanced SAS capabilities, such as Mixed Models.
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Analysis of variance lets you examine the strength of the relationship 
between a discrete predictor variable (for example, a car type) and a continu-
ous, predicted variable (for example, a car price.) The primary purpose of 
ANOVA is to allow you to determine whether a categorical variable has differ-
ing averages across the various groups.

Regression analysis is similar to correlation analysis in that both the predic-
tor and the predicted variable must be continuous (for example, horsepower 
and car price). Regression provides you with an equation for the line (the 
y-axis intercept and the slope of the regression line) that best describes the 
relationship between the predictor and predicted variable. Regression analy-
sis also provides you with the statistical strength of the regression line for 
predicting other values that you can obtain in the future.

Several types of analytic techniques are grouped under the ANOVA submenu 
in SAS Enterprise Guide (available by choosing Analyze➪ANOVA):

 ✓ t Tests: These techniques examine the effect of a treatment with two 
categories (for example, aspirin versus a placebo) on one continuous 
measure (for example, blood pressure).

 ✓ One way and nonparametric ANOVA: With this technique, you examine 
the effect of a categorical variable with many levels (for example, aspirin 
versus placebo versus acetaminophen versus naproxen) on a continuous 
measure (for example, blood pressure). The nonparametric form has no 
underlying distribution assumption about the continuous measure.

 ✓ Linear models and mixed models: These are the most generalized 
forms of ANOVA and combine concepts from ANOVA and regression 
analysis. They are also the most complex form of this type of analysis to 
use and interpret. Linear models let you relate one or many continuous 
or discrete predictor variables to one or many continuous predicted 
variables. Mixed models further generalize on linear models in that the 
various predictors can be correlated and can exhibit nonconstant vari-
ability across the range of predicted values.

An example of a one-way ANOVA is shown in Figure 8-4 using the SAS 
Enterprise Guide sample data set CARS_1993. This example explores the rela-
tionship between car type and car price. The box plot shows the mean and 
range of the price across the categories in the box plot. Note a few possible 
surprises here: Midsize cars have some of the highest prices and compact 
cars can rival large car prices.

The table above the box plot shows the R-square and the p-value for this 
model. R-square is a measure of how much of the variance in mean price 
is explained by the model; in this case, about 42 percent of the variance is 
explained in the model. The p-value, less than 0.0001, indicates that there is 
less than a 1 in 10,000 chance that the mean is equal among the car groups. 
You can conclude that car type is a good predictor of car price, explaining 
about 42 percent of the variability in car price.
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Figure 8-4: 
A one-way 

ANOVA 
examining 

the relation-
ship of car 

type with 
price.

 

The following types of analytic techniques are grouped under the 
Regression submenu in SAS Enterprise Guide (available by choosing 
Analyze➪Regression):

 ✓ Linear regression: Attempts to fit a line to your data. An example is a 
model car price based on horsepower.

 ✓ Nonlinear regression: Extends the concept of linear regression where 
you must specify the general form of the model to fit your data. An 
example is a cubic relationship between horsepower and price.

 ✓ Logistic regression: Allows you to add binary variables (for example, 
yes, no) and categorical variables (such as low, medium, and high 
income) to the linear regression model as both predictors and predicted 
values. This technique is widely used in marketing research and is one 
of many data mining techniques.

 ✓ Generalized linear models: Enables you to add data not normally dis-
tributed, such as counts or proportion measurements. This technique is 
an extension of linear regression.

Figure 8-5 shows an example of linear regression, specifically, the predicted 
linear relationship and prediction limits between horsepower and car price. 
The graph shows the positive relationship between horsepower and car 
price, along with prediction bands, between which 95 percent of all data 
points should lie.
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Figure 8-5: 
A prediction 

plot from 
the Linear 

Regression 
task show-

ing the 
relationship 

between 
horsepower 

and car 
price.

 

Figure 8-6 shows a variety of common diagnostic graphs for linear regression. 
For example, examining the center graph, you can see how the predicted 
price varies against the actual price for the car. The model appears to do a 
better job at predicting price with lower-priced cars than with the higher-
priced models.

 

Figure 8-6: 
Auto-

matically 
generated 
statistical 

diagnostics 
for the 

regression 
analysis in 
Figure 8-5.
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Chapter 9

More Analytics to Enlighten 
and Entertain

In This Chapter
▶ Surviving your survival analysis

▶ Finding quality in your data

▶ Making the right connections with multivariate analysis

▶ Forecasting: Using data to move beyond guessing

As you might expect, one chapter (Chapter 8) isn’t enough to cover the 
analytics available with SAS. In this chapter, we review some of the 

more modern and advanced analytic techniques available with SAS, including 
the following:

 ✓ Survival analysis: Enables you to compare the lifespan of similar prod-
ucts, for example, or to determine whether one treatment decreases the 
time to the occurrence of an illness or death versus another treatment.

 ✓ Quality control methods: Provide a broad range of tools to understand 
and optimize your manufacturing or customer service process.

 ✓ Forecasting: Enables you to make simple or sophisticated models that 
can help project business outcomes for the coming week, month, quar-
ter, or year.

 ✓ Multivariate analysis: Lets you examine and link vast numbers of pre-
dictor and predicted variables related to your business; this effectively 
reduces complex data in your business.

Staying Alive with Survival Analysis
Survival analysis might sound morbid, but death doesn’t have to overshadow 
this area of statistical analysis. Although survival analysis can indeed be used 
to model time until death for people or products (light bulbs are a classic 
example of the latter), you can substitute other outcomes (besides death and 
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failure) in this technique. Think of yes or no types of outcomes, for example: 
Yes, he defaulted after 678 days on his loan; no, she didn’t default as of 893 
days as a loan customer.

When comparing two drugs that prevent the onset of a new stage of a dis-
ease, the arrival of symptoms is sometimes used as the endpoint outcome for 
survival analysis. The amount of time until a customer cancels or closes his 
account is another example of an event of interest to model.

The principle behind survival analysis revolves around determining the 
failure rate of various groups (called strata) relative to an outcome of inter-
est (such as death, product failure, or a customer canceling his account). 
Examples of strata include patient lifestyle categories, drug treatments, light 
bulb filament types, or differing promotional programs offered to new cus-
tomers at time of recruitment.

Figure 9-1 shows a classic example of time to relapse or death for cancer 
patients. The control group (the bottom line in the graph) received no pre-
ventive therapy after their cancer was in remission. The maintenance therapy 
group received a drug being tested for the prevention of cancer recurrence. 
If relapse occurred, the patient was counted as a failure. (Patients unable to 
be contacted for follow-up are considered censored at their last visit and are 
treated differently than failures by the analysis.)

 

Figure 9-1: 
A survival 

plot shows 
the survival 

rates of 
various 
groups.
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As you can see, the maintenance therapy group appears to have better sur-
vival rates. (That is, at 40 months, about 38 percent in the maintenance group 
are still in remission from their cancer versus about 18 percent in the control 
group.)

Two types of survival analysis techniques — Life Tables and Proportional 
Hazards — are grouped under the Survival Analysis submenu in SAS 
Enterprise Guide (available by choosing Tools➪Analyze➪Survival Analysis):

 ✓ Life Tables: The Life Tables task estimates the survival distribution of 
each group. Usually, you want to compare survival curves to determine 
whether two groups differ significantly. The Life Tables task computes 
rank tests and a likelihood ratio test to test for differences across the 
groups in survival times.

 ✓ Proportional Hazards: The Proportional Hazards task uses regression 
analysis principles for survival data. Proportional hazards are widely 
used in the analysis of survival data to incorporate the effects of addi-
tional explanatory variables (beyond strata) on survival times. An exam-
ple is expanding the previously mentioned cancer survival study and 
adding the number of cigarettes smoked per day by each patient during 
the trial. This could have a significant effect on cancer recurrence rates 
that might be incorrectly attributed to the treatments. The Proportional 
Hazards task enables you to separate out extraneous factors that could 
influence survival rates.

Providing Quality Control
Most organizations want to provide quality products and services. SAS can 
help you monitor and improve the quality of your products and services based 
on quality standards you and your organization set. Equally important, increas-
ing quality often results in considerable time and cost savings — from effi-
ciency to customer satisfaction to lower rates of returns and cancellations.

A variety of quality control techniques are available, ranging from control 
chart methods to specialized tools that can help improve products, maintain 
high quality, and increase levels of customer satisfaction. These techniques 
can help you

 ✓ Identify key issues that contribute to low quality

 ✓ Examine historic product quality to help set future standards

 ✓ Determine the quality of products or services in near real-time as they 
are produced or delivered to minimize waste

The following sections introduce you to the wide range of quality control 
tasks available in SAS Enterprise Guide.
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Histograms
One of the simpler, yet powerful, quality-control techniques you can use is a 
histogram. Histograms show the counts or percent of observed values across 
a range of values for a selected variable. You use a histogram to compare the 
results of a user-selected process with user-defined specification limits. With 
a quality histogram, you can graphically see the distribution of measured 
values, how many items are out of specification, and how widely dispersed 
the outlying values are from the desired specification.

The following example uses the sample TubeAngle data set included with SAS 
Enterprise Guide. This data is from a bicycle manufacturing operation that cre-
ates frames for off-road bicycles. It is critical to the performance of these bikes 
that the tube angle is within the specification limits of 73.7 to 74.3 degrees.

You use the Histogram task by choosing Tools➪Analyze➪Capability 
Analysis➪Histograms. The histogram in Figure 9-2 shows the counts of parts 
produced by angle. The specifications appear as dashed lines at each end 
of the chart, and out-of-range bars appear in a different color beyond the 
dashed lines. Overlaid on the histogram is the normal distribution for the 
given data based on the mean and standard deviation of the given data. You 
can see that the mean is slightly above the ideal 74.0-degree angle; you could 
probably improve this process by slightly recalibrating the equipment to 
achieve a smaller angle, on average.

 

Figure 9-2: 
A histogram 

shows the 
counts of 

parts by 
angle and 

whether 
they are in 

specification.
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Q-Q plots and probability plots
Q-Q plots and probability plots are useful for examining the data from your 
process and checking whether the data is distributed according to an 
expected statistical distribution (such as normal, exponential, or lognormal). 
Q-Q plots are more useful for deriving actual distribution parameters and 
capability indices, and probability plots are more useful for examining actual 
versus expected percentiles. These tasks are available by choosing Tools➪
Analyze➪Capability Analysis.

Control charts
Control charts (or Shewhart charts) allow you to visualize product quality 
variation due to recurring or regular causes versus variation in results due 
to special or extraordinary causes. Control charts can help you identify 
new problems that arise from factors such as poorly trained personnel, new 
equipment that may not be properly calibrated, or out-of-specification prod-
ucts from suppliers.

Mean and range, mean and standard deviation, mean individual measure-
ment, box, p, np, q, and c charts are useful for continuous monitoring of your 
process to determine whether it’s in specification or possibly moving out of 
specification. This is helpful in monitoring any type of manufacturing pro-
cess or customer service scenario to decide whether to stop the production 
line or add more sales representatives, respectively, at a given point in time. 
Determining the chart type to use depends on the type of data being col-
lected and the type of process you’re monitoring.

The mean individual measurement chart in Figure 9-3 shows two possible 
times that the production of bike frames should have been examined and 
adjusted to minimize future defects. On 3/17, a frame was made out of speci-
fication, and the moving range of the values was high enough to warrant 
examination. On 3/26, just the moving range was large enough to indicate a 
possible problem in production, but perhaps this outcome was just a result 
of an adjustment made to the equipment. You access these tasks by choosing 
Tools➪Analyze➪Control Charts.

Pareto charts
Pareto charts are similar to bar charts, but they are designed to identify 
top causes of failure so that priorities can be established to systematically 
reduce product failures from your process. The Pareto chart in Figure 9-4, 
available by choosing Tools➪Analyze➪Pareto Chart, shows that the majority 
of defects in the bike frame example are linked to just two causes: stray file 
marks and burrs. Eliminating or greatly reducing these two errors could cut 
defects by more than 50 percent!

15_539682-ch09.indd   18115_539682-ch09.indd   181 3/2/10   11:10 PM3/2/10   11:10 PM



182 Part III: Impressing Your Boss with Your SAS Business Intelligence 

 

Figure 9-3: 
A control 

chart shows 
the possible 

causes of 
poor quality.

 

 

Figure 9-4: 
A Pareto 

chart shows 
the possible 

causes of 
defects.
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Understanding Complex Relationships 
with Multivariate Analysis

Multivariate analysis is a set of techniques for examining relationships among 
multiple variables in one analysis. One of the popular techniques available 
in SAS is principal component analysis. You can use principal component 
analysis when you’re interested in collapsing many variables and discovering 
new relationships among the variables of interest. To find and identify logical 
groupings, or clusters, of data, you can use cluster and discriminant analysis.

Principal component analysis
The Principal Components task allows you to simplify data across multiple 
variables by collapsing the variables to fewer composite variables. These 
composite variables are reductions based on the analytic results from the 
Principal Components task, which identifies the relative correlation of each 
variable with the outcome of interest.

For example, suppose that you have the crime rates for seven categories of 
crimes with 12 variables that can predict crime rates in each of the 50 U.S. 
states. Visually examining all these variables is difficult. You can use princi-
pal component analysis to summarize the data to two or three dimensions 
(from seven categories) and to help you visualize and understand a simpler 
form of the relationship between crime rates and predictor variables.

Cluster analysis and discriminant analysis
The Cluster Analysis task and Discriminant Analysis task (available when 
you choose Tools➪Analyze➪Multivariate➪Cluster Analysis/Discriminant 
Analysis) create clusters, or logical groupings of outcomes in your data. You 
specify how many clusters you want from your data, and the task will cluster 
groups of records based on the attributes you select. Both tasks can also 
chart the results of hierarchical clustering to produce a tree diagram (also 
called a dendrogram).

A cluster example is shown in Figure 9-5. Various ZIP codes have been clus-
tered based on an income scale related to a crime index scale.

15_539682-ch09.indd   18315_539682-ch09.indd   183 3/2/10   11:10 PM3/2/10   11:10 PM



184 Part III: Impressing Your Boss with Your SAS Business Intelligence 

 

Figure 9-5: 
A cluster 
analysis 

chart shows 
groupings of 

ZIP codes 
by income 
and crime 

indices.
 

Forecasting: Using the Crystal Ball
When you think of forecasting, you likely think of weather forecasts. Although 
it’s possible to use the forecasting tasks in SAS Enterprise Guide for a similar 
purpose, they are more frequently used for forecasting a wide range of busi-
ness and economic outcomes. Some examples of forecasting include predict-
ing the following:

 ✓ The number of patients admitted to a hospital in the next day, week, 
month, quarter, or year

 ✓ The number of DVD players that will be sold next month

 ✓ How many more DVD players can be sold next year by increasing the 
sales staff 30 percent and tripling the marketing budget

 ✓ The number of homicides in a city next year based on the last 20 years

 ✓ The number of people who will die of various causes in the next 10 years

 ✓ How many flights will be delayed tomorrow versus the same day last year

Forecasting is concerned with collecting historical data and using it to effec-
tively estimate future results. Various factors play into the effective analysis 
of data to produce forecasts, including

 ✓ How much historical data can be gathered. If you want to develop a 
forecast for the next month, for example, then thirteen months might 
be sufficient. However, to develop a forecast for the next two years, you 
would likely want at least three years of data.

 ✓ Whether the forecasts are seasonally affected: For example, more beer 
is sold in May in Miami, which is a low point for sales in Sydney.

 ✓ Whether to break down the data being forecasted into various groups: 
For example, newer beer brands might have different sales patterns than 
existing brands.
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 ✓ Examining variables that help predict the outcome: These variables 
might include temperature, the number of marketing programs, and the 
number of stores that carry the brand.

The example shown in Figure 9-6 contrasts a forecast of beer sales based only 
on historic sales amounts with a forecast that also incorporates predictive 
variables (the number of TV ads and the effect of a specific weather forecast 
for the year 2006). The power of incorporating future predictive variables is 
likely obvious. This example demonstrates the importance of understanding 
your data and using predictive variables if possible when creating forecasts.

 

Figure 9-6: 
Contrast 
a simple 
forecast 

with a more 
refined fore-

cast using 
predictive 
variables.

 

SAS Enterprise Guide provides two tasks to prepare your data for forecast-
ing. Forecasting can be performed on a standard time interval of your choice, 
such as days, weeks, or months. These tasks enable you to prepare your his-
torical data to be properly adjusted to conform to these time intervals.

Suppose that you have daily sales data, but you want to produce only a 
monthly sales analysis. With the Prepare Time Series Data task (available by 
choosing Tools➪Analyze➪Time Series➪Prepare Time Series Data), you can 
collapse the 28 to 31 daily sales records per month into one monthly record.

The Create Time Series Data task is similar to the Prepare Time Series Data 
task but is intended for large volumes of data or to perform more complex 
transformations of your existing data. This task is available by choosing 
Tools➪Analyze➪Time Series➪Create Time Series Data.

You can choose from five tasks to create forecasts of your data, a simple fore-
cast based only on prior sales amounts to more sophisticated modeling tech-
niques that allow you to add predictive variables and change the underlying 
assumptions about your data. These tasks are
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 ✓ Basic Forecasting and ARIMA Modeling and Forecasting: The Basic 
Forecasting task (Tools➪Analyze➪Time Series➪Basic Forecasting) 
and the ARIMA Modeling and Forecasting task (Tools➪Analyze➪Time 
Series➪ARIMA Modeling and Forecasting) both provide a simple 
approach to producing forecasts based solely on the trends in your 
historical values. The Basic Forecasting task was used on the left side of 
Figure 9-6.

 ✓ Regression Analysis with Autoregressive Errors: This task 
(Tools➪Analyze➪Time Series➪Regression Analysis with Autoregressive 
Errors) allows you to add predictor variables to your forecast model; 
Regression Analysis with Autoregressive Errors was used on the right 
side of Figure 9-6.

 ✓ Regression Analysis of Panel Data: This task (Tools➪Analyze➪Time 
Series➪Regression Analysis of Panel Data), enables you to specify 
advanced details about model errors and to add cross-sectional data anal-
ysis to your time series analysis. Cross-sectional analysis is a technique 
that examines the correlation between various groupings of your data 
over time. An example of cross-sectional analysis is forecasting beer sales 
and potato chip sales over time and examining the correlation between 
these two time series: Do chip sales go up as beer sales go down?

Figure 9-7 shows an example of diagnostic plots for the forecast on the right 
side of Figure 9-6. It is important to understand the quality of the model fit 
with critical forecasts. In the bottom center of the plot, you can see that 
the distribution of the forecast model residuals — the difference between 
predicted and actual values in the historic data — is skewed to the right of 
a normal distribution. Examining the upper-center plot, you can see that 
the standardized residuals over the historic dates seems to skew upward, 
another sign that this model may be suspect.

 

Figure 9-7: 
Advanced 

diagnostics 
are avail-

able in many 
SAS statisti-

cal tasks.
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Chapter 10

Data Mining: Making the Leap 
from Guesses to Smart Choices

In This Chapter
▶ Mining for meaning in your data

▶ Summing up data mining with SEMMA(S)

Data mining has been in the news and caught the attention of many 
aspiring executives who are anxious to improve their company’s per-

formance and gain better insights into their customers’ behavior and needs. 
Data mining can determine the most lucrative customers, identify patients 
who are at the most risk for postoperative problems, and search massive 
data inflows for unusual patterns, such as possible fraudulent credit card 
transactions.

In this chapter, we review data-mining techniques available with SAS, includ-
ing the following:

 ✓ Sampling: You can accelerate and even improve the building of prelimi-
nary data-mining models by taking intelligent samples of your overall 
data source.

  ✓ Exploring: It’s generally a bad idea to start building data-mining models 
without first having a firm grasp of your data and the distribution of key 
variables.

  ✓ Modifying and transforming: Various data-mining techniques have 
different data assumptions and conditions. If your data does not meet 
these assumptions, you may be able to address this by modifying and 
transforming your data source.

  ✓ Modeling and mining: This step involves applying various models with 
different options to build the “best” model for the question at hand. 
Techniques include decision trees (CART/CHAID), regression, logistic 
regression, neural networks, and memory-based reasoning.
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 ✓ Assessing your models: After you’ve built several models around your 
data and the question at hand, you can use assessment techniques to 
determine which model is most effective at predicting your outcome of 
interest.

 ✓ Data scoring: After you select the best model, you finish your project by 
data scoring, in which you apply the fruit of your data-mining labors to 
new incoming data and build estimates of how new and existing custom-
ers will behave.

Mining for Jewels in Your Data
Data mining is the art and science of leveraging your data to find informative 
relationships that enhance your business decisions. Specifically, data mining 
takes advantage of large volumes of data to find hidden patterns and fea-
tures. A key difference from traditional statistics is the fact that data mining 
utilizes observed outcomes in situations that are not controlled experiments. 
Instead, data-mining data is often a reflection of an ongoing business process 
based on observed customer behaviors.

Data mining has become famous and infamous for the wide array of applica-
tions in customer behavioral insights and customer credit management. 
Banks use data mining to predict a customer’s loan risks, to predict the 
likelihood that a customer will accept a marketing offer, and even to assign 
a lifetime profit value to a customer. Retailers such as Amazon.com use data 
mining to personalize your shopping experience and make recommendations 
for the next item you may want to add to your shopping cart. Netflix helped 
bring data mining to the top of the news with their Netflix Prize, which called 
upon data-mining experts to compete to improve Netflix’s ability to find the 
best movies for customers based on their viewing habits and rating behavior.

Infamous examples of data mining include hotel chains leveraging past 
customer visit behavior (some of which was personally questionable, such 
as frequent daytime hotel stays within a few miles of their home) to solicit 
business from the spouse of this customer (whoops!). People have become 
increasingly concerned about large online services utilizing a combination of 
data from e-mail, documents stored online, Web searches, and video viewing 
habits to drive online consumer ads. Imagine a person receiving an ad for a 
wild Vegas weekend on his classroom PC during a parent-teacher meeting.

SAS provides an advanced data-mining toolset with SAS Enterprise Miner. We 
do not have detailed instruction on SAS Enterprise Miner usage in this book, 
but we do cover examples of work created with this application.
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Mining for Data: The SAS Framework
We can sum the process of data mining in SAS using the SEMMA acronym, 
which stands for Sample, Explore, Modify, Model, and Assess. We would 
add one more step to the SAS Method of data mining, an S for Scoring new 
records.

Because data mining involves machine, or artificial intelligence, methods for 
building models that will fit or describe your data behavior, you must split 
your source data into three distinct groups to build, validate, and test your 
models. In SAS Enterprise Miner, the build data subset is used for training 
and creating your model, the validate data subset is used for validating the 
created model, and the test data subset is used for testing or evaluating how 
well the validated model performs in predicting the outcome of interest.

The training data set is typically a subset of data that the model technique 
uses to construct a model to fit your data for the problem at hand. You then 
use the validation and test data sets to validate and confirm, respectively, 
how well the created model will fit your data and the problem at hand. This 
approach is different from traditional statistical analysis, where all available 
records are typically used with the selected modeling technique.

Sample
Because data mining often uses large or even massive data sets with millions 
or even billions of historic observations or customers, it’s often necessary to 
take a sample of the original data set to process the data in a timely manner. 
When the outcome of interest occurs rarely, a method called oversampling 
can actually improve the ability of data-mining models to successfully predict 
the outcome of interest.

An example of oversampling is taking a random sample of customers who did 
not respond to a recent credit card solicitation against the full 1% of custom-
ers who did respond to the mailing. This creates an equal-size set of custom-
ers in the responder group (the responders are “oversampled” because the 
sample includes them all) and nonresponder group and typically results in 
superior results with many data-mining techniques. Oversampling is illus-
trated in Figure 10-1.
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Figure 10-1: 
Over-

sampling 
the data for 
responders 
to balance 
them with 

nonre-
sponders.

 

Explore
Exploring the data graphically is a key step in selecting a relevant model-
ing technique, variables for your model, and model assumptions. This step 
includes charting your data and identifying the relevant variables for the 
question at hand. Figure 10-2 shows the distribution of net profit attributed 
to a marketing newsletter at a boutique winery. A quick glance at the histo-
gram immediately tells you that any technique that assumes the target vari-
able is normally distributed would likely yield poor results.

 

Figure 10-2: 
Data explo-

ration to 
identify data 
distributions 

and select 
predictive 
variables.
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A key result of data exploration is the selection of variables that might be 
useful for predicting the outcome of interest. In the case of net profit gener-
ated by newsletters, predictive variables might include average discount on 
orders, whether the customer is also an e-mail subscriber, sales in the past 
year, and even customer wealth estimates. SAS Enterprise Guide requires you 
to identify variables that you want to predict, called Targets; variables that 
you want to use as possible predictors of the target, called Inputs; variables 
that are simply data record identifiers, such as customer ID number, called 
IDs; and variables that aren’t relevant or, even worse, part of the target data 
profile, called Rejected variables. An example of assigning these roles to the 
variables in the winery data is shown in Figure 10-3.

 

Figure 10-3: 
Assigning 

roles to 
variables in 

the boutique 
winery 

example.
 

After you assign roles, you need to divide the source modeling data into 
three separate data sets for training, validation, and testing, as discussed 
earlier.

Modify
Depending on your data discoveries during the exploration phase, you may 
need to transform your data to meet model assumptions, impute or adjust for 
missing data values in some of the records, create new calculated variables, 
and possibly filter outliers from your sample. The intent is to improve the 
quality of your models. Determining and applying needed transformations for 
your project can become time-consuming, but it is a critical step in success-
ful data-mining efforts.
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Model
Modeling is the glamorous part of data mining, but as you can see in the 
earlier SEMMA steps, it will produce poor results without solid prepara-
tion. Modeling typically includes the development of multiple models, each 
attempting to answer the same problem.

Among the many models available in SAS Enterprise Guide are decision trees, 
linear and logistic regression models, neural networks, and memory-based 
reasoning. For each model specified, the training data set is the input for 
building your initial model. Then the algorithms in SAS Enterprise Guide use 
the validation data set to refine the initial model.

The decision tree modeling approach works by splitting predictor variables 
into groups based on their values and estimating how well each variable 
helps explain the outcome of interest. For example, suppose that we split 
sales in the past year into two groups: $0–50 and $50 and above. This split 
shows very big differences in the level of profit produced with our newsletter 
subscriptions. The decision tree method would possibly use this split of sales 
to explain how best to identify customers who should receive newsletters.

Note that the decision tree node in SAS Enterprise Guide estimates how well 
each possible split of every Input variable explains the outcome Target vari-
able. It then keeps the top variable splits and displays the result in a decision 
tree. This tree is a bit odd because it is an upside-down tree with the base at 
the top. An example decision tree is shown in Figure 10-4.

Reading the example in Figure 10-4, note that without any predictive work, 
the average profit per subscriber was about $101 in the Validation data 
set. Moving down one level, the first split in the tree is based on Customer 
Segment. The Luxury Estate segment is much more profitable than the other 
segments, around $280 versus an average of $25 for the other segments. 
Another way of putting this finding is that the Luxury Estate segment is almost 
11 times more profitable than the other newsletter subscriber segments.

Going down the Luxury Estate branch one more level, you can see that the 
next variable used to split the data is Sales in the Past Year, with Luxury 
Estate customers who spent more than $50 in the past year resulting in 
average newsletter sales of almost $700, or seven times higher than the aver-
age customer. Of note, only 38 customers meet these split criteria in the 
Validation data set. This is a key limitation of letting the tree go too deep — you 
end up with very few customers in a “leaf.” Still, if we can target new or exist-
ing customers who meet these criteria, they could be profitable additions to 
our newsletter subscribers!

16_539682-ch10.indd   19216_539682-ch10.indd   192 3/2/10   11:11 PM3/2/10   11:11 PM



193 Chapter 10: Data Mining: Making the Leap from Guesses to Smart Choices

 

Figure 10-4: 
A decision 

tree pre-
dicting the 

profitability 
of a bou-

tique winery 
newsletter.

 

The regression models in SAS Enterprise Guide enable you to fit both linear 
and logistic regression models to your data. Regression models offer many 
options for many different initial data assumptions, including whether the 
Target variable is continuous (such as net profit) or binary (for example, 
did you miss more than one payment in the past year?). Regression models 
also provide model prediction details that can be explained to your business 
team, as opposed to the neural network modeling approach, which is nearly 
impossible to explain how the model predicts your outcomes. An example 
of the subscriber profit model created for the winery newsletter is shown in 
Figure 10-5.

A quick review of the regression output shows that just a few variables can 
predict much of the likely newsletter net profit for a customer: wealth esti-
mate, e-mail response, and customer segment. In fact, using only the wealth 
estimate, we can predict newsletter profit quite well, with an R-square of 
nearly 50% indicating that almost half the variability in newsletter profit 
can be explained with this one variable! Scrolling to the bottom, the overall 
model can explain about 70% of the variability in net profit with the selected 
variables, which is impressive.
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Figure 10-5: 
A regres-

sion model 
predicting 

boutique 
winery 

newsletter 
profitability.

 

Assess
In the assessment step, you compare the competing predictive models built 
in the preceding step. The outcome of the assessment step is the identifica-
tion of the best model for explaining the outcome of interest. You may have 
used the same modeling technique (for example, decision trees) repeatedly 
to build competing models with different assumptions or model options. You 
may have also used several different modeling techniques.

The assessment step is critical for understanding how well your best, or 
champion, model will be with future predictions. In the assessment step, a 
champion model is identified and used to score the holdout test data set. 
These results can show you how well the champion model performs against 
this data relative to the actual outcomes of these customers withheld from 
the previous steps. For example, customer 7849 might be predicted to gener-
ate $88 of newsletter profit by the champion model, but you may see that the 
customer’s actual newsletter profit was $139. Collectively, the assessment 
step examines the differences in predicted and actual profit for the test cus-
tomers and uses this information to inform you of the power of the model in 
your future business decisions.
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A famous output of this step is the lift chart, which is shown in Figure 10-6. 
This chart is often used to try to quantify how useful the model is by showing 
the average profit of randomly adding customers to your treatment group 
(that is, making them a newsletter subscriber) versus selectively adding the 
most profitable customers to your treatment group first. In other words, 
because mailing the winery newsletter four times per year is expensive, we 
don’t want to mail it to all customers. Instead, we want to mail it to those 
who the model indicates will be most profitable, up to the budget allowed for 
our newsletter efforts.

 

Figure 10-6: 
The lift 

chart for the 
newsletter 

profit cham-
pion model.

 

Reading the lift chart, if we mailed only 10% of the customers without fol-
lowing the model, we would expect to generate about $100,000 in profit. 
However, if we use the model to select the best candidates for receiving the 
newsletter, we would see approximately $500,000 in profit! This amount is 
a lift of 500%, calculated by dividing $500,000 by $100,000. At the 20% mark, 
the lift is less, with a champion model profit of $750,000 versus a no-model 
profit of $200,000, a lift of 375%. Moving up the percent of customers, at 50% 
of all customers, we would see a profit of $930,000 versus a no-model profit of 
$500,000, a lift of 186%.

In our experience with data mining, you ideally would optimize the expected 
profit from mailing each customer versus the expected cost of the mail-
ing. Marketing departments often define a minimum return on investment 
for an activity, often at four to six times the expected cost of the program. 
Assuming each additional customer receiving the newsletter costs $12 per 
year, we might cut off mailings at around the 50% of the champion model. 
This is in contrast to the no-model alternative, in which we might have 
previously budgeted enough money to mail only 25% of customers. In this 
example, we would spend an additional $30,000 on newsletter mailings for an 
additional $680,000 of profit.
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Score
Scoring is akin to the “Goaaallllll” moment in soccer but not quite as crowd 
rousing. Scoring data involves using the champion model with new data to 
identify the likely outcome. Scoring could be as simple as assigning a prob-
ability that a prospective customer will respond to a marketing offer (Mark in 
Seattle has an 8% chance of responding while Sue in Austin has a 12% chance 
of responding and your cousin Hal in Oak Creek has a 1% chance of respond-
ing). In the scoring section, we use SAS Enterprise Guide to score new cus-
tomers. Note that SAS Data Integration Studio is also available for scoring 
customer data. Finally, it’s possible to deploy SAS Scoring to other technolo-
gies such as Java or database engines.

From SAS Enterprise Guide, you can use work developed by your data-
mining team via the Model Scoring task. This task, available by choosing 
Analyze➪Model Scoring, allows you to obtain the essence of the work pub-
lished by your data-mining team. After the team has explored and modeled 
data for a particular subject, a data-mining model is available to business 
users to score their data.

Scoring data consists of taking some new data (such as recently acquired cus-
tomers) and scoring them based on the model attributes to obtain a score. 
Scores are typically numeric values, such as $200 of expected net profit or an 
assigned response probability of 33%.

Figure 10-7 shows an example of scoring new customers with the Model 
Scoring task. Business users can score any set of existing or prospective cus-
tomers easily and quickly.

 

 Figure 10-7: 
Data-mining 

model 
applied to 
new data 
and sum-

marized as 
a box plot 

chart.
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After scoring the new customers, you can use SAS Enterprise Guide to create 
a histogram of predicted profitability, as shown in Figure 10-8. This example 
was created with the Bar Chart task using the output of the Model Scoring 
task from the previous step.

 

Figure 10-8: 
Scoring 

new cus-
tomers for 
projected 

newsletter 
net profit.
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In this part . . .

This part is where the rubber meets the road. You can 
see how you can apply analytics and create reports in 

the place where you live. Do you spend all your time in 
Microsoft Excel? You can create SAS reports from SAS 
Add-In for Microsoft Office. Are you equipped only with a 
Web browser? SAS Web Report Studio lets you create 
reports with only a few clicks. Do you need to process 
data and create reports to give to others? See how to use 
SAS Enterprise Guide on your desktop to analyze, report, 
and distribute your results — SAS programming is 
optional.
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Chapter 11

Leveraging Work from SAS 
to Those Less Fortunate

In This Chapter
▶ Saving results

▶ Exporting data

▶ Understanding portals: Your path to the rest of the world

▶ Having it your way with customized reports

▶ Using stored processes: Dynamic content for everyone else

It used to be that getting results from SAS meant getting results from SAS 
programmers. That is, your SAS results were only as accessible as the 

programmers or analysts in your organization and were often waiting in a 
queue with many other requests. Bribes of cookies, candy, and caffeine were 
commonplace.

Fortunately, SAS tools now exist that allow you to not only perform your own 
analyses and create your own results but also help you share those results 
with the world (or at least the part of the world that you care about). In this 
chapter, you see how to use SAS Enterprise Guide to transform your SAS 
reports and data into something your audience can easily access and use. 
You also find out about the various ways you can deliver this information to 
your audience.

Pulling Out Results without Pulling Teeth
Using SAS Enterprise Guide to run SAS programs ensures that all your results 
are retained in one convenient location, your SAS Enterprise Guide project. 
As you work, you might see dozens of output items in your project, including 
HTML, RTF, PDF, SAS Report, and SAS data sets. When you save your SAS 
Enterprise Guide project on your computer, however, only one file is created. 
This file is a SAS Enterprise Guide project file, which carries an .egp file 
extension, and contains a collection of all the work you did.
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When you open the project file later, all your work is still visible in the project. 
You can open most of your project results, such as HTML output, without 
rerunning the project. However, some of your output data might be inacces-
sible even though a placeholder item still exists in the project because working 
with SAS tasks and programs sometimes results in temporary data, that is, data 
that doesn’t persist across SAS Enterprise Guide sessions. Figure 11-1 shows a 
project flow that contains a reference to temporary data (WORK.Candy_Cust_
Prod_Sales, the WORK library isn’t visible until you hover the cursor over the 
dataset). In this example, the temporary data is a means to an end; it doesn’t 
represent the final desired result but instead serves as a scratch pad to help on 
the way to achieving your final project goal.

 

Figure 11-1: 
It’s tempo-
rary data, 

but that 
doesn’t 

mean it’s 
unreliable.

 

What makes temporary data temporary?
“Nothing is permanent,” to quote Buddha. Still, 
some things are less permanent than others. In 
SAS, temporary data is data stored in a tempo-
rary location. SAS libraries — the folder-like 
structures where SAS stores data — can be 
defined in such a way that they exist only for 

the duration of your SAS session. Every SAS 
session has at least one temporary library 
named WORK. The contents of WORK are dis-
carded when you exit the SAS application (or 
when you close SAS Enterprise Guide, as in our 
examples).
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Most of the time, it’s okay to have some temporary data referenced in your 
project. After all, a project is like a recipe for cooking up interesting results, 
and that recipe is the valuable part of your hard work. With your project 
intact, showing permanent and temporary data sources, you can rerun your 
project — and once again, like magic, your temporary data reappears and is 
available for your use.

Exporting results, duty-free
When viewing your results in SAS Enterprise Guide, capturing a snapshot of 
the results is as simple as choosing File➪Export. Export possibilities include 
HTML, PDF, RTF, SAS Reports, and even output SAS data sets.

When you export HTML results, you get an HTML file that you can view, 
send, or place on a Web site. Similarly, when you export PDF and RTF results, 
you end up with files of each respective type. However, when you export 
data, you have many more options:

 ✓ Export SAS data as SAS data sets (of course).

 ✓ Transform data as part of the export process: SAS Enterprise Guide can 
export data in a variety of formats, including Microsoft Excel; text-based 
formats, such as comma-separated or tab-delimited values; and even 
older file formats, such as dBase or Lotus 1-2-3.

The data EXPORT tax in SAS
For years, SAS has offered an EXPORT pro-
cedure so that programmers can include the 
export step as part of their SAS programs.

Access to the EXPORT procedure can make 
exporting SAS data to a text file convenient — for 
example, in comma-separated values (CSV) 
form — while running SAS programs in a batch 
environment. However, to use PROC EXPORT 
to transform SAS data to a Microsoft Excel 
file, an additional SAS product module must 
be installed on your SAS server: namely, SAS/
ACCESS Interface to PC File Formats. This 

product module is not part of the basic SAS 
package; you must license it separately.

One of the most common questions posed 
by SAS programmers who begin using SAS 
Enterprise Guide is whether they need SAS/
ACCESS Interface to PC File Formats to export 
SAS data to Microsoft Excel. The answer is 
no. Instead of using PROC EXPORT, SAS 
Enterprise Guide uses built-in data access 
components to transform the data to third-
party data files.
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When sharing SAS data with people who do not have access to SAS applica-
tions, Microsoft Excel is by far the most popular file format. In the following 
example, we use SAS Enterprise Guide to show a simple example of trans-
forming SAS data into a spreadsheet format:

 1. Open the Candy_Sales_Summary table from the SAS Enterprise Guide 
sample folder.

  The table is added to the current project and opens in the data view.

 2. Choose File➪Export➪Export Candy_Sales_Summary.

  The Export window appears, as shown in Figure 11-2. This window offers 
a choice between

 • Local Computer: Anywhere on your computer or on your local 
network

 • Servers: Any SAS server that you have access to

  The choice you make here determines whether you see a file window like 
the ones you see in other applications when you save a file or a window 
specific to SAS that lets you navigate to a SAS server. Because the objec-
tive in this example is to create a spreadsheet file that we can work with 
on our computer, we will act locally (but keep thinking globally!).

 

Figure 11-2: 
Local 

or long-
distance 
export? 

Choose your 
PC or a SAS 

Server.
 

 3. Select Local Computer by clicking the icon.

  Your computer location options appear in the dialog box.

 4. From the Save as Type drop-down list, choose Microsoft Excel 97-2003 
Workbooks (*.xls).

  The list offers more than a dozen types of files.

 5. Use the Export window to navigate to the location where you want to 
store the file (for example, in My Documents).
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 6. (Optional) Change the name of the file in the File Name field.

  You do not have to specify the .xls extension because SAS Enterprise 
Guide adds that for you.

 7. Click Save.

  The window closes, and SAS Enterprise Guide saves the file as a 
Microsoft Excel spreadsheet file. It might take a minute or two for the 
export operation to complete.

These steps result in a spreadsheet file that you can share with anyone who 
has Microsoft Excel. Although this wasn’t difficult to accomplish, repeating 
this process can become tedious if you frequently need to export the data. 
The next section looks at ways to automate the process.

Exporting as a step
Imagine that you designed a tremendous project in SAS Enterprise Guide. The 
project has something for everyone: a summary data report for Stan in Sales, 
a series of box plots by product line for Mel in Marketing, and an Excel export 
of output data for Alice in Accounting. You can rerun the project each week 
to refresh the results with the latest reports and data.

Oh, and you also have to get the information out and delivered to the people 
who need it. Stan prefers PDF files delivered to his mailbox whereas Mel 
needs HTML for his Web site. Alice needs the spreadsheet file for the data to 
be useful to her.

SAS Enterprise Guide has a feature that lets you specify, or “bake in,” the pro-
cess for saving files outside your project file and then replay those processes 
each time you run your project. Figure 11-3 shows an example project with 
these types of steps included.

Here’s how to break down the work in this project:

 1. The Query Builder task joins the Candy data sets.

 2. Stan’s Summary Table Wizard task creates a PDF result.

 3. The E-mail Recipient step sends the PDF report to Stan.

 4. Mel’s box plot creates an HTML output file.

 5. The Export step saves the box plot for Mel, saving the HTML file (and 
any images that it contains) to a file location on the network.

 6. The Candy data set feeds into an Export step, converting the file from a 
SAS data set to a Microsoft Excel spreadsheet file.

 7. The E-mail Recipient step e-mails the spreadsheet file to Alice.
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Figure 11-3: 
Distributing 

content to 
the world, 
automati-

cally.
 

Each time you run this project, all the steps run with it. SAS Enterprise Guide 
uses SAS to create the reports and then automatically distributes the output 
using the Export and E-mail steps.

 Before you can use SAS Enterprise Guide to send e-mail on your behalf, you 
need to configure relevant options to teach SAS Enterprise Guide about your 
e-mail system. To set the options, choose Tools➪Options➪E-Mail Setting (the 
bottom selection of the Options window). You’ll probably need help from an 
e-mail system administrator to determine the correct values for your e-mail 
server settings.

The following example shows you how to create a step to automatically 
e-mail a PDF report. In this example, we assume that you already have a proj-
ect with a PDF result. These steps will work for any type of result, including 
RTF or HTML:

 1. Click the item in your project that represents the PDF result.

  For example, in the project shown in Figure 11-3, the PDF result is the 
one labeled PDF — Stan’s Summary Tables.

 2. Choose File➪Send To➪E-Mail Recipient as a Step in Project.

  The Send window appears, as shown in Figure 11-4. Initially, the Send 
window contains a list of just the one item that you intend to send.

  You can click the Add button to select additional files to attach to the 
e-mail message. These additional files can come from your project, or 
they might be files located on your computer or on a remote SAS server.
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Figure 11-4: 
All the 

results that 
are fit to 
send by 

mail.
 

  Note the Compress All Files check box at the bottom of the screen. With 
this option selected, SAS Enterprise Guide compresses all the attached 
files into a Zip archive file. Your intended recipients, especially those 
with limited network bandwidth, will thank you for delivering big results 
in a smaller package.

 3. Click Next.

  The second page of the Send window appears, as shown in Figure 11-5. 
This is the page where you complete the e-mail–related information.

 4. Add an e-mail address for the recipient.

 

Figure 11-5: 
Fill out the 

address 
and write 
the note. 

It’s polite to 
mention that 
the e-mail is 
automated.
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  You can specify more than one recipient by separating the e-mail 
addresses with semicolons. You can specify one or more e-mail 
addresses in the Cc field in the same way.

 5. Complete your message with a relevant subject line and a short 
message body.

 6. Click Next.

  The third page — the confirmation window — appears. This page shows 
a summary of the files to attach and the message to send. Figure 11-6 
shows an example.

 

Figure 11-6: 
Double-

check your 
e-mail 

before you 
send it.

 

 7. If you want the message to be sent immediately, select the Send E-mail 
Immediately check box.

  If you don’t select this option, the e-mail won’t be sent until the next 
time you run the project (or at least run this e-mail step).

 8. Click Finish to close this window and add the e-mail step to your project.

 9. (Optional) Send the e-mail message immediately, as described in Step 7.

Getting content to channel surfers
SAS can distribute information through channels. Think of a channel as 
simply a location to store information. People in your organization can sub-
scribe to the content that interests them (and that they are permitted to see). 
Channel content is similar to an e-mail distribution list except that it’s not 
limited to e-mail. Channel content can also appear within intranet portals. 
SAS offers one such portal: SAS Information Delivery Portal.
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If your organization has a portal infrastructure with configured channels, you 
can use SAS Enterprise Guide to push your content out to the channel-surfing 
audience. The process is similar to the export and e-mail steps described earlier:

 1. Select the content you want to share.

 2. Click the item in your project that you want to publish and then 
choose File➪Publish to Channels.

  The Publish window appears, as shown in Figure 11-7.

 

Figure 11-7: 
The Publish 

window.
 

 3. Configure options in the Publish window to describe the package you 
want to publish.

 4. Select a channel and add additional content to include.

  The Publish step is added to your project; your updated content is 
republished each time you run your project.

Using Only the Good Bits: Assembling 
Reports in a Snap

People who grew up in the 70s and 80s may remember making mix tapes to 
collect all their favorite songs in one place. You could spend hours pulling 
the best songs from your favorite albums to make an audio cassette that 
contained just the songs you wanted, played in the order that you wanted to 
hear them.
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What if you could make a “mix report” of all the best content in your project? 
You could take the most interesting tables and charts from work in your SAS 
Enterprise Guide project and assemble them into a single, concise report to 
share with the world.

It turns out that HTML and SAS Report formats are flexible enough to make 
this possible, and SAS Enterprise Guide contains tools that can help you 
achieve this noble goal!

Selecting your mix ingredients
When SAS creates SAS Report or HTML output, it divides that output into 
sections according to the SAS procedures that created it. The output from 
a single task can contain tables, charts, or a combination of the two. As you 
view the results, you see them as a single document, but SAS Enterprise 
Guide can break up the results into individual pieces, in much the same way 
that a child can break up a LEGO structure to build a new masterpiece.

With the tools in SAS Enterprise Guide, you can select the desired sections 
and reassemble them in multiple forms that will speak to your audience. For 
example, you can take portions of results from different tasks — a table here, 
a plot there, a chart from over there — and recombine them into a single 
cohesive analytic report.

After you complete this work once, your project then contains a recipe that 
points to each needed ingredient. When you rerun the tasks that make up 
the analytic report, the document is automatically refreshed with the latest 
results. You can then export or e-mail the completed document by using the 
techniques discussed earlier in the chapter.

Before you get started on this adventure, you have a decision to make: Will 
you use HTML or SAS Report format?

Use HTML when

 ✓ The report must be shared via a Web browser such as Internet Explorer 
or Firefox.

 ✓ You don’t need precise control over the exact layout of the report.

18_539682-ch11.indd   21018_539682-ch11.indd   210 3/2/10   11:12 PM3/2/10   11:12 PM



211 Chapter 11: Leveraging Work from SAS to Those Less Fortunate

Use SAS Report when

 ✓ You intend to print the report and you want great control over the page 
layout, sizes, and printing options.

 ✓ You need extra control over the report layout, including flexibility to 
arrange tables and charts horizontally as well as vertically.

 ✓ You need to resize charts to make them fit a particular page size.

 ✓ You intend to share this report with others who use the SAS Add-In for 
Microsoft Office or SAS Web Report Studio.

Stacking it up for the Web with 
HTML Document Builder
To get started with HTML Document Builder, create or open a SAS Enterprise 
Guide project with at least one task or program that creates an HTML result. 
Then choose Tools➪Create HTML Document to launch the Document Builder 
window. Figure 11-8 shows an example of the Document Builder window with 
some content already selected.

 

Figure 11-8: 
Document 

building; 
no cello-

phane tape 
required.

 

To select additional content for the document, click Add. You can add sec-
tions of HTML output that you have in your project. You can also add notes 
and links to external documents. Figure 11-9 shows the Add Results window 
with a list of all available HTML results in your project.
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Figure 11-9: 
All the 
HTML 

results that 
are fit to 

print.
 

Creating reports suitable for framing
SAS Enterprise Guide has always had the ability to arrange HTML; it’s a capa-
bility that is both utilitarian and effective. In contrast, arranging SAS Report 
output in SAS Enterprise Guide can be downright fun. Why? Because you can

 ✓ Interact with your report by dragging pieces into place.

 ✓ Add and resize elements, such as charts and images.

 ✓ Add and apply formatting to titles and other text.

To build a new report with SAS Report results, create or open a SAS 
Enterprise Guide project with at least one task or program that creates SAS 
Report output. Then choose File➪New➪Report. A window similar to the one 
shown in Figure 11-10 appears.

 

Figure 11-10: 
A flexible 

canvas for 
your mas-

terpiece 
report.
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Practicing feng shui in report design
As you can see in Figure 11-10, all your available SAS Report items appear on 
the left side of the window in the Select SAS Items section. The right side of 
the window shows the report layout in a grid canvas.

To add SAS Report items to your report, simply click an item on the left and 
drag it over to the right, dropping it on a grid cell. (As an alternative to drag 
and drop, you can use the arrow buttons to move an item over and then 
arrange it on the grid.)

After items are on the grid, you can arrange them by dragging them. You can 
stack them vertically, and you can arrange them side by side (horizontally). 
Many SAS programmers regard side-by-side output, such as placing a chart 
next to a table, as the “holy grail” of SAS reporting. That is, everyone sus-
pected it was possible but only a select few could ever achieve it. This report 
builder window makes single-page reporting with multiple SAS outputs a 
simple reality.

You can also annotate the report with additional items such as text and 
images. The Insert Text and Insert Image buttons provide access to windows 
that allow you to specify and format text or select an image file, and place 
the text or image in the report grid. After additional text or image items are 
added, you can arrange them in the same manner that you arrange other 
items on the grid.

Harmony is just a few clicks away
You can “stretch” an item by using the mouse to grab its handles and resize 
it. For example, we resized the 2003 Candy Sales Summary text title item in 
Figure 11-10 so that it is centered across the two Bar Chart items. Likewise, we 
resized the Line Plot item so that it spans the bottom portion of the report.

Figure 11-11 shows the final report. Note how the elements of the report are 
arranged the same as they appear in the New Report window in Figure 11-10.

When you rerun your project, the report refreshes with the most current con-
tent while retaining the specified layout.
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Figure 11-11: 
The final 
report in 

perfect 
balance.

 

Canning Your Work for Others 
to Use in Stored Processes

In this chapter, you’ve seen how to use SAS Enterprise Guide to share the 
fruits of your labor with the rest of the world. However, what if you work with 
people who want to run their own fruit harvest? A you-plant-it-and-they-pick-
it type of operation.

As a person who creates SAS content for sharing with others, your goal is to 
equip your audience with access to relevant information, without necessarily 
burdening them with all the details of how you developed the information in SAS.

This is where stored processes come in! A stored process is fundamentally a 
SAS program, but it’s a special SAS program because

 ✓ It’s stored in a central location (on your SAS server).

 ✓ It contains information about parameters and prompts (think data filters 
and specifications for details), so the results can be tailored each time 
you run it.
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 ✓ Access is controlled through SAS metadata, so you specify who can 
access and run your content.

 ✓ It’s available from a variety of environments, including from your Web 
browser with SAS Web Report Studio or from Microsoft Office with SAS 
Enterprise Guide.

Cloning yourself — almost
A stored process is a SAS program that you can publish from SAS Enterprise 
Guide for others to run. Most important, people can run a stored process 
from the environment that makes sense for them, including the Web and 
Microsoft Office. Your audience doesn’t need to know about SAS program-
ming or even using SAS Enterprise Guide to benefit from your stored pro-
cesses. All your viewers need to know is how to answer the prompts that you 
build into the stored process to customize their results.

 A stored process is akin to packaging your smarts to answer your user’s busi-
ness questions anytime, anywhere. After you publish a stored process, it can 
be run at will without further intervention from you.

Distilling the complex down to the simple
Stored processes are a great way to take a process with many parts and boil 
it down to a single step. For example, consider the report example in the last 
section. The project flow from the report example is shown in Figure 11-12.

 

Figure 11-12: 
A project 
with too 

many steps 
for most 

casual 
users.
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You can see that it starts with several Candy data sets, which are joined 
through a query step. The output of the query is then used for two bar charts 
and a line plot. The part that you don’t see is that the query contains a filter 
that references two parameters, which allows you to specify the sales region 
and product category when you run the project. It’s a nice little project that 
offers some user flexibility at run time, which is great as long as you’re willing 
to always run it with SAS Enterprise Guide.

To share this work with others who don’t use SAS Enterprise Guide or even 
use SAS, you can create a stored process. To get started, follow these steps:

 1. Right-click an empty space on the process flow and choose Create 
Stored Process.

  The Create New SAS Stored Process Wizard appears, as shown in 
Figure 11-13. Note that the title indicates that this screen is the first of 
six steps! Don’t worry; it won’t take long to take care of them all. The 
first page of this wizard is for general information.

 

Figure 11-13: 
The start of 
the Create 

New Stored 
Process 
Wizard.

 

 2. Name your stored process and provide a description.

  The optional Keywords field is useful only in environments that allow 
you to search for content (such as SAS Information Delivery Portal).

 3. Click Next.

  The second page of the wizard (see Figure 11-14) displays the SAS code 
that will be published. This code is the heart of the stored process 
and describes the work developed through the tasks in SAS Enterprise 
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Guide. In this case, SAS Enterprise Guide generated the code within the 
flow, so no edits or changes are needed.

 

Figure 11-14:

 The heart of 
your stored 

process:
 the SAS 
program.

 

 4. (Optional) Experienced SAS programmers can use this screen to 
change the code to alter the behavior of the stored process.

 5. To avoid having your eyes glaze over from staring at the SAS code, 
click Next.

  Page 3 of the wizard appears, as shown in Figure 11-15.

 

Figure 11-15: 
Location, 
location, 
location: 

Putting the 
stored in 

stored 
process.
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 6. Specify a location for your stored process, and then click Next.

  You can specify what stored process server to use and where to store 
the SAS program. You can select a location from the folder structure 
defined in your SAS environment. Your options here depend heavily on 
how the SAS environment is configured in your organization. The good 
news is that after you make these selections for one stored process, SAS 
Enterprise Guide remembers these preferences for your next visit to this 
window.

 7. Select the data source and library options for your stored process, and 
then click Next.

  The Librefs window appears, as shown in Figure 11-16. This window is 
one of the smartest parts of this wizard. The screen shows you the data 
references that you use in your project flow and gives you the chance 
to adjust those references if necessary to run in the stored process 
environment.

 

Figure 11-16:

Do you 
know where 

your data 
comes 
from?

 

  Because SAS Enterprise Guide can make it easy to access data, it’s pos-
sible to inadvertently add data to your project that can’t be reached 
from the central stored process environment. This window gives you the 
chance to reconcile that problem.

 8. After you review your data references, click Next.

  The Prompts window appears, as shown in Figure 11-17. Because this 
project contained two SAS Enterprise Guide parameters as part of the 
query step, the wizard automatically promotes those to stored process 
parameters, or user prompts that will be answered each time this stored 
process is run.
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Figure 11-17: 
Parameters 

now, 
prompted 

report later.
 

 9. Using the controls onscreen, you can add more parameters and adjust 
the properties of those that are already defined.

  Stored processes with parameters are the key to supplying your audi-
ence with prompted reports — reports that can be customized at run 
time by gathering answers to simple questions. This example has two 
parameters: one for the product category (Candy or Nuts), and one for 
the sales region (East, West, and Central). If you have a shared, reusable 
set of stored process prompts, you can select them here so that they’re 
all centrally maintained across many stored processes.

 10. Click Next.

  The last screen is a summary of all the options you specified in this 
wizard, as shown in Figure 11-18.

 

Figure 11-18: 
Finally, our 

masterpiece 
is complete!
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 11. Review the text of the Stored Process summary.

 12. Click Finish and wait for the stored process to run the first time, 
unless you deselected the Run the Stored Process When Finished 
option.

  SAS Enterprise Guide adds the completed stored process to your proj-
ect. If the Run Stored Process When Finished check box is selected, it 
also runs the stored process immediately after publishing. If your stored 
process contains parameters, as in this example, you’re presented with 
the prompts as it runs. Figure 11-19 shows an example of the prompt 
window.

 

Figure 11-19:

 The stored 
process at 

run time.
 

  With the stored process registered for use, other people can now use 
it in other applications. Congratulations on making the world a better 
place by sharing your expertise with SAS!
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Chapter 12

Use OLAP and Impress 
Your Coworkers

In This Chapter
▶ Talking about cubes (sounds pretty square)

▶ Getting to your OLAP data

▶ Discovering more OLAP capabilities

Detailed historical or transactional data is useful for reporting and statis-
tical analysis. In the real world, this data can grow to very large sizes in 

companies having millions or even billions of records on just one topic, such 
as sales transactions or customer history. As data grows to very large sizes, 
even systems such as SAS can be slower than you want, especially for data 
exploration, where you want to ask multiple related questions of the data in 
quick succession.

OLAP (Online Analytic Processing) is a technology that presummarizes, 
stores, and accesses the data in a much more compact format than standard 
data tables (such as Microsoft Excel, Microsoft Access, or Oracle tables). 
With OLAP, a billion-row table that takes five minutes to access in a tradi-
tional manner can be accessed from an OLAP aggregated form in a matter of 
seconds. SAS provides a server for storing your data as OLAP data, appro-
priately named the SAS OLAP Server. SAS Enterprise Guide, SAS Add-In for 
Microsoft Office, and SAS Web Report Studio can leverage the powerful capa-
bilities of the SAS OLAP Server in a variety of ways.

This chapter covers the basics of OLAP access and analysis with SAS 
Enterprise Guide.
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Sweeter than Sugar Cubes?
OLAP data items are stored in one of two formats — dimensions and 
measures — to simplify access:

 ✓ A dimension is a logical grouping of data used for the same purpose. 
Examples of commonly used dimensions include geography, time, and 
customer. Geography could have multiple levels of the dimension that 
are available for your analysis. Levels, which are organized as a hierar-
chy of the most encompassing grouping to least encompassing grouping 
of the data for a given dimension, could be set as continent, country, 
state, and city — in that order.

 ✓ Measures are data attributes or facts that can be counted, added, 
summed, or averaged. Examples of measures include sales amount, 
units sold, employee compensation, or number of stores. Measures 
can typically have a wide range of mathematical operations performed 
on them, such as summing, averaging, finding the range (maximum 
minus the minimum), and counting the number of records as well as the 
number of distinct occurrences.

Similar to the way in which data stored in a standard database is called a 
table, data stored in an OLAP Server is commonly referred to as a cube.

You can do a wide range of amazing analysis with OLAP using just the con-
cepts of dimensions, hierarchical levels within the dimension, measures, and 
operations that can be performed on the measure. Figure 12-1 shows a view 
of a sales OLAP cube accessed with SAS Enterprise Guide. On the left side, 
you can see the Product Hierarchy dimension displayed with two levels: 
Category and Subcategory. Values for Customers are Grocery, Retailer, and 
Wholesale. Across the top we have one dimension (Year, consisting of the 
years 1999–2003) and one measure (Measures, consisting of Average Sale_
Amount).

The SAS OLAP Server provides easy access to presummarized data that is 
calculated from your SAS or relational database sources. Someone in your 
organization would define the OLAP cubes that you need by subject area and 
build the definitions. On a periodic basis, the cube definitions are run so that 
your cube is built or refreshed or both on a regular basis.

 The SAS OLAP Cube Studio application facilitates defining and building these 
cubes, but we don’t cover this feature in this book. The manual for SAS OLAP 
Server covers this application.
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Figure 12-1: 
An OLAP 

cube show-
ing the 

basics of 
OLAP data: 

dimensions, 
levels, and 
measures.

 

The time your queries take with OLAP data are typically much faster than 
with traditional relational data. This is because the detail records are pre-
summarized (instead of detailed transactions down to the individual order 
lines, you have sales for the day by product type and region); key information 
is gathered and stored very efficiently so that you can quickly analyze and 
explore it. The time it takes SAS to build or update a cube can take anywhere 
from seconds to hours; but it is rare for a user to wait more than a few sec-
onds for each request.

Introducing OLAP Features
The great thing about working with OLAP data and the OLAP viewer provided 
in SAS Enterprise Guide is that you work interactively. You specify a new 
measure to view (for example, average sales amount) and it appears imme-
diately in your viewer. Everyone likes immediate gratification, and OLAP 
delivers in this area. Drilling down and up enables you to move through the 
various dimensions in your table or graph (for example, you can drill down 
from the United States to all states or from product lines to individual prod-
ucts). Filtering (also called slicing) data allows you to subset the data you 
are viewing. OLAP also lets you view the data using a wide variety of charts, 
including bar, pie, and geographic map charts to show the data (a map of 
sales by region for 2005, for example). Finally, you can export data from your 
OLAP view to a relational table format. This is useful if you want to export a 
current OLAP view to SAS or Microsoft Excel for reporting or further analysis.
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Seeing OLAP table interaction in action
Seeing how OLAP works is the quickest way to become proficient, so follow 
along with this example (with your own cube) if you have an OLAP Server. 
SAS OLAP Server is included with SAS Enterprise BI Server.

 Note that SAS Enterprise Guide can access two other vendors’ OLAP servers:

 ✓ Analysis Services: This is the SAS OLAP Server equivalent available from 
Microsoft SQL Server.

 ✓ SAP BW: SAP BW (business information warehouse) is the SAS OLAP 
Server equivalent from SAP.

Most of the functionality shown in this chapter is available with the OLAP 
servers from these other vendors.

The first step to accessing an OLAP cube is the Open dialog box. Cubes can 
be opened in SAS Enterprise Guide by choosing File➪Open➪OLAP Cube.

OLAP analysis is a highly interactive activity. You can quickly add and 
remove the information you want from an OLAP table, like the one shown in 
Figure 12-2. From Cube View Manager, shown on the left of Figure 12-2, you 
can add new dimensions, such as Product or Customer, to table rows or col-
umns. You can also add new measures or existing measures (by switching to 
a new statistic for a measure already used in the table).

 

Figure 12-2: 
Viewing 

an OLAP 
cube within 
Cube View 
Manager.
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After you add a measure, you can easily change the statistic being applied 
to the measure. For example, when you add Units to a table, the default sta-
tistic for that measure might be Sum of Units Sold. After you add this, you 
might change the units to Average Units per Sale, Minimum Units in a Sale, or 
Median Units per Sale. Measure statistic types available in a cube are deter-
mined by the author of your cube.

Drilling and expanding your mind
After you select the dimensions and measures for your table from Cube 
View Manager, you can interact with the table directly. For example, if you 
drill down on the Chocolate subcategory in Figure 12-2, you see the levels 
below it: Chewy Chocolate Cheetahs, Chocolate Cherry Delight, and so on. 
(To drill down, click the down-arrow icon to the left of the level.) When you 
drill down, the level you were just at is no longer displayed in the table, but 
the values of the level below are now displayed. Therefore, drilling down on 
Chocolate displays Chewy Chocolate Cheetahs and Chocolate Cherry Delight 
but not the Chocolate subcategory. You can drill up to the previous level by 
right-clicking a level value and choosing Drill-Up.

Similar to drilling down and up is the concept of expanding and collapsing. 
Expanding a level displays the level below the current one while keeping 
the current level displayed in the table. This is what we did in Figure 12-2. 
Specifically, we expanded the Candy subcategory by clicking the plus symbol 
next to the word Candy. Conversely, click the subtraction symbol next to an 
expanded level to collapse it in the table.

Filtering out the weak and 
isolating members
Sometimes, you just want to be left alone. This is where member isolation can 
be useful. It allows you to focus on one value or several values in the level of 
a dimension. By right-clicking a member (such as the Chocolate subcategory 
of Candy) and choosing Isolate (see Figure 12-3), your table automatically 
goes down to the next level of the dimension. Isolating shows just the values 
within the selected level.

The results of isolating Chocolate are shown in Figure 12-4. (We also 
expanded Chocolate to the Product level.) You now see just the products 
within Chocolate. Also, note that the navigation information at the top of the 
table shows the current location within the Product Hierarchy dimension: 
Candy➪Chocolate➪Product➪type.
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Figure 12-3: 
Isolate a 

member of 
a dimension 
to focus on 

just that part 
of your data.

 

 

Figure 12-4: 
The table 
after iso-
lating the 

Chocolate 
subcategory 
and expand-

ing down 
one level in 
Chocolate.
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 You can easily undo your actions in the table view by clicking the Back 
button on the toolbar, just below the Open Project toolbar item on the 
OLAP viewer toolbar. The Back button allows you to navigate backward in 
your cube actions in a manner similar to using a Back button in most Web 
browsers. After you start navigating backward, the Forward button 
becomes available.

To filter the data on a dimension not in use within the table or graph, you can 
use the Filter tool in the OLAP viewer.

Suppose that you want to keep the current table view and analyze only sales 
for Customer 1. Click the Filter link, and the Filter tool appears. Then, expand 
Customers in the Data Dimensions area of SAS Enterprise Guide until you see 1, 
as shown in Figure 12-5.

 

Figure 12-5: 
Filtering 

OLAP table 
data using 
the slicer.

 

The results of filtering for just Customer 1 appear in Figure 12-6.
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Figure 12-6: 
The table 

after slicing 
the data.

 

Switching to graphs and maps
SAS is heavy on graphical capabilities, and OLAP Analyzer is no exception. 
Graphs tend to work best with one measure in use. You can remove a mea-
sure by clicking the drop-down arrow just to the right of the measure and 
choosing Remove from View. To view the graph, simply click the second 
automatically created tab, called View 2, at the top of the table just below the 
OLAP toolbar’s Back button.

Figure 12-7 shows the Candy example from earlier in this chapter with a line 
chart graph. Note how the relative ranking of each product easily stands out, 
including products that changed position from first to second across the 
years. It’s also readily apparent that many products, except Fruity Choco-
Rolls, were on an upswing in the past year.

 The great part about OLAP data is that you can explore and zoom in on an 
unexpected outcome that might be important to your business. Note that you 
can also display other chart types, such as horizontal bar, pie, plot, or area 
charts.
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Figure 12-7: 
A line chart 
of the table 

in Figure 
12-6; note 
how rank-

ings and 
growth 

rates are 
readily 

apparent.
 

Understanding the percentages: 
It’s all relative
If you’re interested in exploring the details of one dimension, especially the 
relative percent contribution of each value in a level, Cube Explorer is a 
valuable feature to use. Cube Explorer is available from the OLAP toolbar by 
choosing New View➪Cube Explorer. We accessed the cube used in this chap-
ter with the Cube Explorer and drilled all the way down into the Chocolate 
products, as shown in Figure 12-8.

In this example, we’re examining the average sale amount across the various 
product levels. Starting at the top, you can see an average sale amount of 
$5.011.18. Going down one level, you see the average sale amount for each 
product category, with Candy the lowest and Nuts the highest. You also see 
the values as percentages of the parent level, which is all product sales in 
this case. Nuts are 125% (124.93%, to be precise) of the overall average sale. 
When you double-click any value, the interface automatically goes down one 
level from that starting point.

When we made this view, we double-clicked All, Candy, and Chocolate. This 
view offers a lot of insight in a static form. It is even more valuable interac-
tively; try it out if you have the chance!
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Figure 12-8: 
Cube 

Explorer 
offers great 
insight on a 
dimension.

 

Slicing data for further analysis
What if you find something of interest in your OLAP data, but you want to 
use other SAS Enterprise Guide tasks, such as correlation or ranking with 
that data? Here’s a solution: After you’re at the level of OLAP data that you 
want to analyze, just select the task you want to run from the Tasks menu. In 
Figure 12-9, we ran a Box Plot task against a view of the OLAP data. The box 
plot shows the distribution of average sales by customer type over the five 
years of data. Other tasks people use with cubes include forecasting tasks 
and reporting tasks.

Figure 12-10 shows the data slice that was automatically created to use the 
Box Plot task.

 Keep in mind from the analytics discussion in Chapter 8 that variance is a key 
to almost every type of statistical technique. OLAP, because of its summarized 
nature, loses data details to provide you with greater speed. Be sure to use the 
detail data that your OLAP cube was created from for any business-critical sta-
tistical analyses. The aggregated OLAP data is useful for a first “dirty” pass at 
the data, but it is not a substitute for statistical analysis with the detailed data.
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Figure 12-9: 
Using the 
Box Plot 

task with 
OLAP data.

 

 

Figure 12-10: 
SAS data 
set auto-
matically 

created 
from the 

OLAP data 
when a task 

is run.
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Discovering More OLAP Features
Maybe you thought the last section had it all; but no, the OLAP viewer has 
even more great features! Bookmarking allows you to save a current OLAP 
cube view (including layout, levels, and filters) and quickly return to it just 
like you do with an Internet browser bookmark. Calculated measures let you 
create custom measures (such as net sales) from measures available with the 
cube. Another great feature of OLAP is the capability to drill to the detailed 
transaction values behind a single number. For example, from the average 
sales amount for June 2006, you can drill down to all sales transactions in 
June 2006 with one click. Conditional formatting allows you to highlight 
values that are particularly good or bad so that you can quickly find anoma-
lies, such as a net profit percent above 55% or below 10%. Finally, if you are 
brave and really like tweaking your results, you can use MDX Editor to send 
the exact query you want to the OLAP Server — going beyond what the point-
and-click capabilities will let you do!

Bookmarking: Where was I?
Bookmarks allow you to save a particular view of your cube, much like favor-
ites in your Web browser. Dimensions, drilling, expanding, isolating, measures, 
and slices can all be preserved in a named bookmark of your choice. To 
bookmark a view using the OLAP toolbar, from the OLAP pane window, select 
Bookmarks➪Add Bookmark (the icon below the Desynchronize Views button), 
as shown in Figure 12-11. To open a bookmark, simply click the desired book-
mark from the same view. Note a special bookmark always exists here to take 
you back to the initial cube layout, called the Initial default view.

Using calculated measures
If the measure you want doesn’t exist in your cube, don’t despair. If you want 
a measure that can be based on other measures in the cube, you can add 
a calculated measure. A simple example is net sales, based on gross sales 
minus returns. To create a calculated measure, click Customized Items and 
Sets from the OLAP pane and then choose New➪Calculated Measure. The 
Calculated Measure Wizard appears, ready to walk you through many types 
of calculations. Here are the major categories:

 ✓ Simple Calculations: For example, Sum and Difference

 ✓ Time Series Analysis: For example, Rolling Totals, Average Over Time, 
and Growth

 ✓ Trends and Forecasting: For example, Correlation and Linear 
Regression
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 ✓ Count Analysis: For example, Unique Item Count

 ✓ Relative Contribution Analysis: The contribution of a cell as a percent-
age of the overall total (such as sales for tennis balls in Ohio as a per-
centage of all sporting goods in the United States)

 ✓ Custom Calculation: Complex calculations not available with the wizard

 

Figure 12-11: 
Use OLAP 

bookmarks 
to quickly 

return to an 
important 
analysis.

 

Drilling down: Just the facts, please
When you want to investigate a value in the OLAP table, you can drill through 
to the detail data that was used to make the OLAP cube. For example, in 
Figure 12-1, you might want to see the orders for Chocolate Grocery store 
sales in 2002, a particularly solid year for this subcategory. To drill through 
to the detail, just click the cell of interest ($7,104.00), right-click, and choose 
Drill through Detail. A detail table opens, shown in Figure 12-12, just like any 
other data table accessed with SAS Enterprise Guide. Note that not all OLAP 
cubes have the Drill to Detail feature enabled, so ask your cube author to 
turn it on if it isn’t enabled.
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Figure 12-12: 
Use OLAP 

Drill to 
Detail to 

see what’s 
behind a 

particular 
outcome.

 

Using conditional formatting: 
Isn’t that special?
Some people just love to stand out, so they dye their hair blue or pierce 
various body parts. Creating conditional highlighting in your table can do 
the same for your table but with much less trouble and cost. Conditional 
highlighting is a feature that lets you apply specific font changes (say, bold), 
colors, and even special icons to the cell value (such as a green up arrow or 
a red down arrow). For example, suppose that you want sales values lower 
than $20 to be accompanied by a red down arrow and sales values higher 
than $40 to get a green up arrow (see Figure 12-13). You can do this with con-
ditional highlighting from the OLAP toolbar Highlight menu.

Adding details about your values
Some OLAP cubes have extra data — member properties — about the values 
in their dimensional levels. Member properties provide the ability to add 
special details to a value, such as the population for the state of Wisconsin 
or the manager name for a product line. Member properties are obtained by 
right-clicking a member value and choosing Show Member Properties.

19_539682-ch12.indd   23419_539682-ch12.indd   234 3/2/10   11:13 PM3/2/10   11:13 PM



235 Chapter 12: Use OLAP and Impress Your Coworkers

 

Figure 12-13: 
Use 

conditional 
formatting 

to highlight 
cells that 

meet a 
specific set 

of criteria.
 

Speaking MDX with the OLAP cube
Every time a new view of the OLAP data is retrieved from the OLAP Server, a 
special language is used to specify the data to retrieve on your behalf. This 
language is MultiDimensional Expression (MDX). MDX is similar to Structured 
Query Language (SQL), except MDX is for OLAP data, and SQL is for rela-
tional data.

If you want to use an MDX query for a given table view in another application or 
modify it yourself for SAS Enterprise Guide, use MDX Editor (see Figure 12-14). 
Just click the Edit View icon and choose Edit with MDX Editor on the OLAP 
toolbar. From MDX Editor, you can copy the query, modify it, or paste in your 
own MDX query.

 

Figure 12-14: 
A sample 

MDX query 
viewed in 

MDX Editor.
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Chapter 13

Supercharge Microsoft Office 
with SAS

In This Chapter
▶ Merging SAS with Microsoft Office for fantastic power

▶ Diving into the SAS Add-In for Microsoft Office

▶ Checking out SAS server data from Office

▶ Viewing analysis from Office

▶ Ending spreadsheet hell

▶ Sharing your SAS and Office content

The SAS Add-In for Microsoft Office (shortened to the add-in in this chap-
ter) is an application from SAS that works from inside Microsoft Office 

applications. It’s available from the menu, toolbars, and ribbon (in Office 
2007 and later) in Excel, Word, and PowerPoint. The add-in, which is part of 
SAS BI Server, takes advantage of the architecture in Office that allows other 
applications to integrate in the Microsoft Office environment, known as the 
Add-In model. Hence, the name! You can use all the Office formatting and 
layout features with the content you create using the add-in.

This chapter shows you how the add-in provides you with an easy way to 
access the power of your SAS servers for data access, reporting, graphics, 
and analytics directly from the familiar applications of Excel, Word, and 
PowerPoint. Your SAS server results are immediately available to format, lay 
out, print, analyze with Office functionality, and present just like your usual 
Office spreadsheets, documents, and presentations. Equally important, you 
can refresh your SAS content at will — whenever you need to update your 
analyses with the latest data or tweak your results for those last-minute revi-
sions that managers tend to request.

Much of what you’ve read in the first half of this book is directly applicable 
to the add-in because the add-in and SAS Enterprise Guide share a large 
amount of functionality, especially the tasks and wizards. The add-in has a 

20_539682-ch13.indd   23720_539682-ch13.indd   237 3/2/10   11:13 PM3/2/10   11:13 PM



238 Part IV: Enhancing and Sharing Your SAS Masterpieces 

slightly different workflow than SAS Enterprise Guide and is missing some of 
the more powerful capabilities of SAS Enterprise Guide, but the add-in has 
additional functionality relevant to the Office environment. The add-in is one 
of the most universally loved applications from SAS because it offers easy 
access to the power of SAS from the familiar world of Office.

Using the Power of SAS from 
the Cozy World of Office

To start using this awesome combination of modern computing platforms, 
you need to have access to a SAS BI Server in your organization. If the add-in 
isn’t already installed on your PC, ask to have it installed. In this chapter, we 
show version 4.2 of the add-in combined with Office 2007.

After installation, you’ll see something similar to Figure 13-1 when you open 
Excel. We focus on Excel throughout the chapter because it is the most pow-
erful general-purpose business analysis tool in Microsoft Office. On the Excel 
ribbon, located at the far right, is the new SAS ribbon.

The Open Data feature lets you open data from your SAS server directly into 
Excel worksheets or pivot tables. You can browse this data and even use it 
in with standard Excel functionality. The Analyze Data feature enables you 
to access SAS-based data management, reporting, graphics, and analytic 
capabilities (through SAS tasks and wizards) covered in previous chapters. 
Next to Analyze Data is the Reports feature, which offers you access to pub-
lished reports and stored processes created in other applications such as 
SAS Enterprise Guide and SAS Web Report Studio.

 Stored processes are referred to as reports in the add-in because many non-
technical users are familiar with this term but would not be familiar with the 
term stored process.

 

Figure 13-1: 
The SAS 

ribbon 
viewed in 

Excel 2007.
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Exploring just a little bit more, you can see the items available from the SAS 
ribbon in Figure 13-1. Additional areas of functionality are

 ✓ Active Data: Allows you to navigate through the rows of your data 
source from the SAS server (available only in Excel)

 ✓ SAS Favorites: Lets you quickly access your favorite data, reports, 
and tasks

 ✓ Refresh: Enables you to update your results from SAS that are currently 
displayed in Office with the most current data and results

 ✓ Modify: Enables you to change the settings for a SAS result previously 
created with the add-in

 ✓ Tools: Lets you access a variety of utility functions, including Server 
Connection information

 ✓ View SAS Contents: Enables you to review all the SAS analyses and data 
sources used in the current document

 ✓ Options: Lets you set general add-in behavior options

 ✓ Help: Provides help specific to the add-in

Understanding options for SAS 
Add-In for Microsoft Office
SAS Add-In for Microsoft Office Options offer a variety of ways to control the 
add-in’s behavior and are useful to review after you’ve used the add-in a bit. 
The Options dialog box is shown in Figure 13-2 and is available by clicking 
Options from the SAS ribbon. Note that the selections will vary depending on 
the Office application from which you open the Options dialog box.

 

Figure 13-2: 
The options 

for SAS 
Add-In for 
Microsoft 

Office.
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Some of the most useful options allow you to control data browsing, results 
type and style, graph settings, task settings, stored process defaults, and 
advanced settings. Here are some of the important areas to examine:

 ✓ The number of records to display when browsing data: On the Data 
tab; the default is 500. You might want a smaller number, such as 25, for 
quicker data viewing.

 ✓ Turning off the Status window: On the Results tab; the Status window 
is on by default and pops up each time you run SAS requests. If you find 
the Status window distracting, you can turn it off by default and display 
it when you want by clicking the Status button on the toolbar.

 ✓ SAS output format type: On the Results tab; the format output type 
is set for each Office application. The default is SAS Report because it 
offers the best flexibility for formatting, but you can specify other for-
mats such as CSV (comma-separated values), HTML, and RTF.

 Just as important as Options is configuring your SAS server connections by 
choosing Tools➪Connections. This command allows you to set your user 
name, password, server name for the SAS metadata connection, and the 
default SAS server on which to process your requests.

Knowing which Office applications 
are supported
The add-in requires Office 2000, XP, 2003, or 2007. Older Office versions are not 
supported. The add-in is available from Excel, Word, and PowerPoint. Excel 
offers access to all add-in features. Word and PowerPoint do not have a data 
grid amenable to browsing data similar to Excel, so they lack most of the func-
tionality of the Active Data section of the SAS ribbon. You can still use Word 
and PowerPoint to select and filter data, analyze the data, and run reports.

Using the Add-In to Get the Most 
Out of Office Integration

The SAS Add-In for Microsoft Office brings the power of SAS into your Office 
application and also lets you use Excel data sources with SAS server function-
ality for advanced analysis. The main features of this integration include the 
capability to

 ✓ Access data of any size from within Excel for use with your SAS server

 ✓ Perform ad hoc analysis on this data
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 ✓ Run predefined SAS programs or report from within the Office environ-
ment and incorporate the results into your spreadsheet, Word docu-
ment, or PowerPoint slideshow presentation

After you have SAS content in your Office documents, you can easily refresh this 
content with the latest data and share the results across your organization.

Accessing and managing data of 
any size from almost anywhere
Microsoft Office applications are easy and familiar, but they’re generally not 
very capable at analyzing large data sources or data from non-Microsoft sys-
tems (including mainframe-based data, UNIX data, Oracle databases, and DB2 
databases). In particular, Excel worksheets have a limit of 1 million rows of 
data with no more than 16,384 columns. This is fine for simpler applications, 
but many times needed data is in a remote source or is large or both, with 
millions or even billions of rows of data commonplace in many companies.

The SAS Add-In for Microsoft Office can help you blow past this issue 
because SAS accesses and analyzes the data for you from the SAS server even 
though you can preview and browse it in Excel. The add-in achieves this by 
using SAS as a data-caching mechanism. The add-in shows you data in small 
pieces — the default is 500 rows — and allows you to easily filter and browse 
this data at will. Most important, the add-in allows easy access to the massive 
array of analysis tasks and wizards with these large data sources.

Opening data with the add-in
From Microsoft Excel, you can easily open SAS data, select the relevant col-
umns, filter the data, and browse it at will:

 1. To access the Candy_Sales_Summary sample table, choose Open Data➪ 
Into Worksheet from the SAS ribbon.

  The Open Data Source dialog box appears, as shown in Figure 13-3.

 2. Select the Candy_Sales_Summary data set, and then click Open.

  The Modify Data Source dialog box appears. Unlike with SAS Enterprise 
Guide, you are provided with further data access options before viewing 
the data. This dialog box has the following tabs: Variables, Filter, Sort, 
and Output Location.

 3. In the Available box on the Variables tab, select the following (press 
the Ctrl key while clicking these items): Customer, Product, Retail_
Price, and Discount. Then add them to the Selected box by clicking 
the right arrow button.

  After you do this, the dialog box should look like Figure 13-4.

20_539682-ch13.indd   24120_539682-ch13.indd   241 3/2/10   11:13 PM3/2/10   11:13 PM



242 Part IV: Enhancing and Sharing Your SAS Masterpieces 

 

Figure 13-3: 
Opening 

SAS data 
from Excel.

 

 

Figure 13-4: 
Select 

just the 
variables 
you want 
to view in 

Excel.
 

 4. To filter the data for the East region and the first quarter of 2004, do 
the following:

 a. Click the Filter tab.

 b. Choose Region from the first drop-down list.

 c. Choose Is Equal To from the second drop-down list.

 d. Click the button with the ellipse (...) in the third drop-down list, 
and then choose East.

 e. Choose AND from the fourth drop-down list.

 5. For the second row of filter criteria, choose

 • Fiscal Quarter
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 • Is Equal To

 • 2004Q1

  Your dialog box should look like Figure 13-5.

 

Figure 13-5: 
Filter the 

data before 
you view it 

in Excel.
 

 6. Click OK.

  For more sophisticated filtering, the Advanced Expression Editor is 
available from this dialog box by clicking Advanced Edit. The filter con-
ditions you just defined with the standard dialog box are displayed in 
the Advanced Expression Editor shown in Figure 13-6.

 

Figure 13-6: 
The 

advanced 
filter for the 

data you 
are about to 

open.
 

  When you click OK, the data appears in Excel, similar to Figure 13-7.
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Figure 13-7: 
The filtered 

data in 
Excel.

 

Note that only the variables you selected are displayed. The number of rows 
accessed is shown in the SAS Active Data Navigation area, in this case, rows 
1–88. Just above that information is the Active Data dialog box, which shows 
that we opened the data set referenced from the SASApp server. (The work-
sheet is also named after the data you just opened.)

 The arrow icons next to the row information allow you to page forward and 
backward through the data. These are available only if you can’t bring all the 
data into Excel at once. You can also update the selected variables and filters 
by clicking the Modify icon on the Current Selection area of the ribbon.

Using the add-in to move your Excel data to SAS
The add-in not only makes it easy to access SAS data sources from Excel but 
also allows you to transfer Excel-based data to your SAS server for use with 
SAS tasks and wizards. To do so, follow these steps:

 1. Open your Excel data source.

  See Figure 13-8 for the example from the SAS Enterprise Guide sample 
directory, Boards.xls.

 2. Click the Active Data drop-down icon from the Active Data part of the 
SAS ribbon, and choose Copy to SAS Server.

  The Copy to SAS Server dialog box appears, as shown in Figure 13-9. 
Note that the WORK library is the default, with _EXCELEXPORT the 
default data set name. WORK is a temporary data directory specific to 
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the current SAS server session in the open Office application. To reuse 
the data at a future SAS session, be sure to save it to a permanent SAS 
directory.

 

Figure 13-8: 
The SAS 

Enterprise 
Guide 

sample 
Excel 

spread-
sheet, 

Boards.
xls.

 

 

Figure 13-9: 
Copying the 

data to the 
SAS server.

 

 3. Click OK to transfer the data to the SAS server.

  Your data is now on the server and available for use with your SAS tasks, 
which we discuss in the next section.
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Accessing ad hoc analysis: Awesome!
You can apply SAS power to your Excel or SAS data quickly with ad hoc 
analysis techniques, including pivot tables and built-in SAS tasks. These are 
tasks that end users can perform on their own with no support from a SAS 
programmer or administrator.

Turn, step, pivot (table)!
Many users of Microsoft Excel love the pivot table functionality. The add-in 
allows you to use the power of pivot tables with SAS data sources. If you have 
SAS OLAP Server or data in SAS, you can easily open these data sources into 
a pivot table by choosing Open Data➪Into PivotTables.

 Although you can open OLAP server data or any other SAS data source, note 
that OLAP data will be faster — perhaps much faster — than the same data 
from the original relational database table data sources. There are two rea-
sons for this:

 ✓ OLAP data is already summarized in a manner similar to how pivot 
tables present information.

 ✓ All non-OLAP data must be moved to your PC for pivot tables to work. 
This is a limitation of Excel pivot tables. This second scenario means 
that data sources larger than a few million rows are unsuitable for open-
ing into pivot tables.

After you open your data source into a pivot table, standard pivot table 
functionality is available for your use. In Figure 13-10, we opened the Candy_
Sales_Summary data set and used standard pivot table functionality to ana-
lyze candy sales by category, subcategory, and fiscal year.

Using SAS tasks from the add-in
Combining the data access provided by the add-in with SAS tasks (the 
same ones in SAS Enterprise Guide from previous chapters) offers a new 
world of possibilities for Office users. Whether you want to analyze large vol-
umes of data or use the more advanced data management, graphics, or sta-
tistical capabilities SAS offers, the add-in puts a lot of oomph in your Office 
environment.

 Almost every SAS task in SAS Enterprise Guide is available, with the notable 
exception of the Query Builder task. The Query Builder task is replaced with 
the simpler Modify Data Source dialog box, which appears by default when 
you open data in a worksheet.

Using the board strength data from the previous section, you can follow this 
example to perform an analysis of variance using the add-in. In this sample 
scenario, your board materials supplier claims that her new Type A material 
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is superior to your other materials, so you should pay a premium for Type A 
material. You will determine whether board strength is linked to the type of 
board material used, or the board density, or both factors. Using the 20 test 
boards created with the various materials and board densities, you want to 
see whether you should pay more for Type A material. You suspect that board 
density with the much cheaper Type C material will still allow you to have 
boards that are strong enough for your customers without the added cost:

 

Figure 3-10: 
An Excel 

pivot table 
based on a 

SAS data 
set, Candy_

Sales_
Summary.

 

 1. Follow the steps in the “Using the add-in to move your Excel data to 
SAS” section, earlier in the chapter.

 2. Choose SAS➪Analyze Data➪ANOVA➪Linear Models Task.

  The Linear Models dialog box appears, as shown in Figure 13-11.

 3. Because Strength is the variable to predict, add it to the Dependent 
Variable role.

 4. Add Density and Type to the Quantitative Variables and Classification 
Variables roles, respectively.

  Density and Type are the variables used to predict board strength.

 5. Specify the model by clicking Model in the leftmost pane; select 
Density and Type in the Variables to Assign pane. Then click the Main 
button in the Model view.

  By doing this, you are stating that there is a simple predictive relation-
ship for Strength as a function of Density and Type. (Strength was speci-
fied as the variable to predict earlier in Step 3.)
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 6. Click Run to execute the analysis.

  The Choose Location dialog box appears, prompting you to choose a 
location in Excel to place the results.

 7. Select the New Worksheet option and type a useful name, as shown in 
Figure 13-12.

  The analysis shows that the strength of our test boards is 95 percent 
explainable (see the R-square of 0.946) with just Density and Type as the 
predictive variables. Although both variables are significant predictors 
of strength, it appears that density is about 20 times more important 
than type in making a strong board. Put another way, the cheaper mate-
rial with a slightly higher density than Type A material appears to be 
just as strong as the Type A material.

 

Figure 13-11: 
Using the 
add-in to 

analyze 
Excel data 

for the 
boards.

 

 

Figure 13-12: 
Choose the 
location of 

your output 
in Excel.
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  Based on your analysis, you tell the salesperson that you want Type A 
material only if it is no more than 5 percent more expensive than Type 
C. The statistical diagnostic and predictive plots that SAS automatically 
generated are shown in Figure 13-13.

 

Figure 13-13: 
Plots 

showing 
the range of 
strength by 
board type.

 

 Although we used Excel in this section, don’t forget that the output of SAS 
tasks can be used directly in PowerPoint and Word! The main restriction in 
PowerPoint and Word is that you can only preview the data used in your task 
in the Open Data Source dialog box (by clicking the Show Preview button in 
Figure 13-4).

Ascending beyond spreadsheet 
hell with stored processes
As you might recall from Chapter 11, a stored process is a centrally stored 
SAS program that can have simple prompts for a user to specify details about 
the analysis. When you run the stored process, you are presented with the 
results of the program based on your specified details. Stored processes can 
be run from the add-in. This section gets you up to speed on why and how 
you access stored processes using the add-in.
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Checking out an example of how not to use data
Although Excel is indeed customizable and powerful, the details of the work 
performed in one spreadsheet are not easy to integrate in another spread-
sheet. A simple example can illustrate the problem. Peter in Sales wants to 
project the sales of an updated product at his company. He jumps through 
some hoops and finally programs a spreadsheet to create a forecast. Unknown 
to him, Cindy in Marketing does the same work in her Excel spreadsheet with 
the same historic data. They both show up at a meeting with the CEO and tell 
him two very different numbers! How could they avoid this scenario?

If Peter and Cindy had collaborated and created a forecasting stored process 
published by one of them, they could open it and refresh it at will with the 
latest data from Excel, Word, or PowerPoint. Because the stored process 
exists in only one place (on the SAS server) and has access to all their corpo-
rate data stores, it is one version of the truth for their forecasting problem.

You could also run this stored process from the Web in SAS Web Report 
Studio (see Chapter 14) or from SAS Enterprise Guide. If the logic for the 
stored process is updated next week for some new business rules, anyone 
who opened it before will access this new logic the very next time he or she 
reruns a forecast estimate. To summarize:

 Centralized data access
 Centralized data management
 Centralized analysis rules
   + Access from the Web, Office, and SAS Enterprise Guide
 One version of the truth!

In addition, no more egg on Peter’s or Cindy’s face when the CEO is pre-
sented with two very different forecasts!

Remember that almost anything SAS can do is accessible from stored pro-
cesses, so go ahead and use them to simplify your life! To brush up on the 
basics of creating stored processes, read Chapter 11.

Accessing stored processes via the add-in
Accessing stored processes from the add-in is easy: Just choose SAS➪
Reports. A dialog box similar to Figure 13-14 appears. The Reports dialog box 
shows you the SAS metadata folder tree; this is the place in metadata from 
which content such as stored processes are available. Your view will likely be 
different depending on your SAS server setup.

In this example, we browsed the SAS server folders to the My Folder area and 
then double-clicked the 2008 Presidential Election Tile Chart by Region in the 
contents pane on the right. After opening the stored process, the prompting 
dialog box in Figure 13-15 appears.
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Figure 13-14: 
Browsing 

the SAS 
repository

 to open
 a stored 
process.

 

 

Figure 13-15: 
A parameter 

prompt for
 a stored 
process

 

This stored process has three parameters, or prompts, to specify which 
forecast you want to see. The drop-down selectors were used to specify a 
12-month sales forecast for the United States. After clicking Run, you can see 
the results in Excel, as shown in Figure 13-16.

Just to show the wide availability of stored processes, we ran the same stored 
process from PowerPoint and then Word. The results are shown in Figures 
13-17 and 13-18, respectively. Note that in both examples, the add-in separated 
the table from the graph by putting them on separate slides in PowerPoint and 
pages in the Word document. The add-in intelligently breaks up your output 
onto slides or pages. Also, note that in Figure 13-17, we used the standard func-
tionality of PowerPoint to add our own title to the second slide.
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Figure 13-16: 
2008 

presidential 
winners 
by state 

votes in the 
Southeast.

 

 

Figure 13-17: 
Sales 

forecast in 
PowerPoint.
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Figure 13-18: 
In Word, the 

results are 
paginated 

as needed.
 

Refreshing results from the add-in
You have several options after opening data, creating some output with a 
SAS task, or opening a stored process. All these results can be modified or 
refreshed. After clicking the SAS output in your Office document, you can 
choose SAS➪Modify, Refresh, Refresh Multiple, or Properties.

If you choose SAS➪Modify, you can do the following:

 ✓ For data: Modify allows you to update the Modify Data Source dialog 
box (Variables, Filter, and Sort).

 ✓ For task output: Modify takes you back to the task dialog box to update 
the options for that task.

 ✓ For stored processes and reports: Modify allows you to respecify the 
parameters selected.

The SAS➪Refresh command reruns and opens the updated data, task output, 
or stored process.

 Note that results do not automatically update when you reopen the Office doc-
ument. You must refresh them or set the property (from the Properties dialog 
box) to automatically update all SAS results upon opening an Office document.
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If you want to refresh some or all SAS content in your document, choose 
SAS➪Refresh Multiple, which allows you to rerun all content or selected 
content, and invoke the Modify dialog boxes before rerunning if desired. See 
Figure 13-19 for an example Refresh Multiple dialog box. Note that the far-
right column of the Refresh Multiple dialog box shows where the SAS content 
is located, which is a useful feature.

 

Figure 13-19: 
Refresh 
Multiple 

SAS items 
from the 

add-in.
 

To view the properties of SAS content, choose SAS➪Properties. The 
Properties dialog box appears, as shown in Figure 13-20. Information and 
options available include

 ✓ Date created

 ✓ Date modified

 ✓ Last run time

 ✓ Data used

 ✓ Any filters applied to the data

 ✓ Whether to automatically refresh the item when you open the file in Office

 ✓ Various appearance settings

 

Figure 13-20: 
SAS result 

item 
properties.
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Sharing your work with others
The add-in provides a new possibility for sharing your content. Just like any 
other Office document, you can save your Office documents with SAS content 
in the same manner. In addition, if you e-mail your Office document to folks 
who do not have the add-in, they can still view and print the entire document 
just like you do; however, they can’t refresh the results, view properties, and 
so on. The add-in provides true Office content. As a result, you can use all the 
formatting (bold, coloring, and font) and layout capabilities (multiple slides 
or one, moving SAS results at will amongst various worksheets and even 
across Office applications).

The SAS folders you navigated to access stored processes can also be used 
as a location to centrally save your Office document. To save your Office doc-
ument to the SAS server, choose SAS➪Tools➪Publish. The Publish dialog box 
is shown in Figure 13-21. The two advantages to this approach are as follows:

 ✓ You can centrally store your SAS and Office documents in the same 
folders where you access your stored processes.

 ✓ Your SAS data warehouse administrator has access to Impact Analysis 
data about your document.

  Impact Analysis allows your data administrator to see whether data 
sources are used by end users so they can understand the effect of 
making any significant changes or deletions to the data you use.

 

Figure 13-21: 
Publish to 

the SAS 
server.

 

You can use the Publish functionality regardless of whether SAS output is in 
your document. Anyone who has the add-in can open your documents from 
the same dialog box used to open reports and stored processes, by choosing 
SAS➪Reports.
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Chapter 14

Web Reporting Fever: 
SAS Has That Covered

In This Chapter
▶ Web-based reporting made easy yet powerful

▶ Going beyond basic Web reporting

▶ Printing, exporting, and scheduling your reports

Many people use the Web for accessing e-mail, searching for informa-
tion, reading the daily news, accessing bank statements, or research-

ing stocks and mutual funds. People love the Web because it makes getting 
to relevant data easy and fast. Although applications such as SAS Enterprise 
Guide and SAS Add-In for Microsoft Office are powerful and flexible, they 
require installing software and a certain amount of training before you can be 
productive with their many capabilities.

SAS has a great Web application to provide you with easy access to SAS 
reports on the Web: SAS Web Report Studio. Like other Web activities, mini-
mal training is required to get going and no additional application is installed 
on your PC to use this application. Casual users of SAS, who aren’t technical 
and don’t consider learning SAS clients to be a good use of their time, are 
good candidates for SAS Web Report Studio.

SAS Web Report Studio makes it easy to

 ✓ Access reports created by others

 ✓ Customize and refresh reports

 ✓ Create new reports through reporting wizards

 ✓ Print reports

 ✓ Export results to Excel

 ✓ Schedule and share reports with others
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This chapter covers the highlights of SAS Web Report Studio functionality as 
highlighted in the preceding bullets.

Self-Service Reporting for Everyone
It’s great that you can use SAS Web Report Studio like most other Web sites 
to open content that someone else has created for you. But what if you have 
a fairly different question to answer than what your friendly SAS expert has 
provided? Never fear. SAS Web Report Studio makes it easy to create your 
own ad hoc reports with a mix of easy-to-create tables, powerful cross-
tabulation tables, simple graphs, and easy-access to expert-generated stored 
process output (created in SAS Enterprise Guide).

With SAS Web Report Studio, you can create reports using only information 
maps and report wizards. An information map is a user-friendly, subject-
relevant view (for example, sales, customers, and inventory) of data created 
by your SAS administrator. Information maps are useful because they greatly 
simplify how complex data sources are presented, using terms that are mean-
ingful to a business user of the data instead of showing all the gory technical 
details.

Without information maps, you could end up seeing a table called S_R_Ref 
instead of an information map named Sales Returns and Refunds, or you 
could see a column named N_Re_010 instead of Net Returns.

The best part is that the Report Wizard walks you through the report cre-
ation process in just five simple steps, as you see in the following example. 
This example shows you how to use the Orion Star sample data, available 
from the SAS Support Web site, to create a sales report by product category, 
continent, and gender for the calendar year 2005:

 1. Obtain the Web address for SAS Web Report Studio at your 
organization (for example, http://www.mycompany.com/
SASWebReportStudio), and type the address in the address bar of 
your browser.

  You see the SAS Web Report Studio login screen.

 2. Enter your user name and password.

 3. Start the Report Wizard by clicking the New Using Report Wizard 
button.

  The first step of the Report Wizard appears. This step allows you to 
select your information map and the items from the information map, as 
shown in Figure 14-1. You can click the Change Source button to select 
the correct information map needed for the question at hand.
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Figure 14-1: 
Select data 
items for a 

report.
 

 4. Add the data items that you want to use in your report to the Selected 
Data Items pane by clicking each item in the Available Data Items 
pane and then clicking the Add Selected Data Items arrow (in the 
middle of the panes).

  For this example, we added Region from the Customer folder; Category 
and Product from the Product folder; Date from the Date folder; and 
Retail Price, Discount, Units, and Order Amount from the Sales folder.

 5. Click Next.

  Note that the Finish button could be clicked in any step. Step 2 of the 
Report Wizard appears, as shown in Figure 14-2. This step allows you to 
filter the data.

 6. For this example, click the Section filters, at the bottom of the pane.

  The Sections Filter dialog box appears.

 7. Turn on filters for Product, as shown in Figure 14-3, and then 
click OK.

  You don’t select the values for the filter yet; you’re simply adding the 
filter as a prompt to appear each time you run the report.
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Figure 14-2: 
Specify the 

data filter 
for your 

report data.
 

 

Figure 14-3: 
Specify 

which sec-
tion data 
filters to 

enable for 
your report.
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 8. Click Next.

  Step 3 of the wizard allows you to specify group breaks for your report, 
as shown in Figure 14-4. These breaks allow you to order the overall 
report by group break variables with a separate section for each unique 
group break.

 

Figure 14-4: 
Specify 

the group 
breaks for 

your report.
 

 9. For this example, click the Break By drop-down list, choose Region, 
and then click Next.

  Step 4 of the wizard appears, as shown in Figure 14-5. This step allows 
you to select whether you want a table, a graph, or both. You can 
choose between a list table or a cross-tab table layout for the table, and 
you can also choose which columns to display. Additionally, you can 
turn on a graph, select a graph type, and select the items to use for the 
various parts of your graph.

 10. For this example, click the Graph check box, select Units from the Bar 
Height drop-down list, and select Products from the Bars drop-down 
list. Then click Finish to generate your report.

  (We skipped Step 5 of the wizard here. That step lets you specify the 
titles and footnotes for your report.) The full-featured Report Editor 
appears, as shown in Figure 14-6.
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Figure 14-5: 
Choose 

report table 
and graph 

details.
 

 

Figure 14-6: 
The 

advanced 
report Edit 

window 
with your 

selections 
from the 
wizard.
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 11. Click the View tab just to the right of the Edit tab.

  The prompts for Product and Year appear for selection before the 
report is available, as shown in Figure 14-7.

 

Figure 14-7: 
Dynamic 
prompts 

appear each 
time the 

report runs.
 

 12. Select the various products of interest. Then click the View Report 
button to see the report, which is shown in Figure 14-8.

 13. Navigate by clicking the region of interest.

  Each region has a unique list table and bar chart for the category.
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Figure 14-8: 
Your 

requested 
report!

 

Going beyond Basic Reporting
As you can see in the preceding section, SAS Web Report Studio makes ad 
hoc reporting from the Web simple, fast, and flexible. If you desire more 
advanced report creation and editing capabilities, you can harness those 
from SAS Web Report Studio. An example of the advanced report-editing 
interface was shown in Figure 14-6.

Because of the extensive number of advanced report-authoring features, we 
present a simplified overview here:

 ✓ Data

 • Use OLAP (Online Analytic Processing) or relational data in a 
cross-tabulation layout. Much like pivot tables in Microsoft Excel, 
SAS Web Report Studio allows you to view relational data sources 
in cross-tabular format.

 • Use conditional highlighting based on data values in your tables. 
For example, sales greater than $1,000 are green and less than $100 
are red.
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 • Specify whether to show detailed or summary data in list tables. 
The default is summary aggregations of your data.

 • Modify the format of a data item in a report.

 • Create new custom (calculated) data items from items in your 
information map.

 ✓ Interaction

 • Users of your report can drill down, drill up, expand, and collapse 
your OLAP-based cross-tabulation tables and charts.

 • You can add drill-to-detail transactional data from cross-tabulation 
reports.

 • You can link reports so that users can drill from a high-level report 
(such as sales summary by continent and quarter) to a detailed 
report (such as sales transactions for a particular continent and a 
particular quarter).

 • Add prompts to a report so that the data is automatically filtered 
whenever a user opens it.

 ✓ Tables and graphs

 • Specify chart types, for example, bar, bar-line, line, pie, progressive 
bar, scatter, and geographic maps of your data.

 • Customize table layout, including adding multiple table or chart 
sections to your report.

 • Add rankings by a particular data item to your tables and graphs, 
such as sales ranked by continent.

 • Turn on or off totals and subtotals in tables.

 • Add the ability to synchronize multiple tables and charts with drill 
down, drill up, expand, and collapse functionality.

 ✓ Miscellaneous

 • Leverage a stored process as a report section.

 • Open a report published from SAS Enterprise Guide in SAS Web 
Report Studio. You can add additional content to these reports.

 • Open a report published from SAS Web Report Studio in SAS 
Enterprise Guide or SAS Add-In for Microsoft Office.

 • Save a report as a template for the creation of new reports.

 • Add background images to a report, such as a big, bold, red 
Confidential image in the background of your report.

 • Add text objects to the body of your report.
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Getting More Details on 
SAS Web Report Studio

Because we describe SAS Web Report Studio in this single chapter, we can 
cover only the most commonly used of its estimated 200 reporting features. 
This section presents a few examples of the advanced features available in 
this product.

Securing reports
You can secure each report created and specify it as available for anyone 
who uses SAS Web Report Studio, for a specific subset of user groups based 
on SAS metadata, or as a report just for your own use.

Users of SAS Web Report Studio can also be given specific usage permissions 
regarding product functionality. The roles that you can assign to users range 
from using the full authoring capabilities to having the ability to only open 
and print reports.

Printing smart
If you’ve used the Web to print important documents, you might have 
observed that Web pages do not always print correctly. For example, pages 
might be too wide to print, pages might be missing headers or footers, and 
page breaks might cut tables or graphs in half. SAS Web Report Studio gets 
around these limitations by automatically converting the Web page you see 
to an Adobe Acrobat PDF document that you can print. This enables the 
product to provide you with intelligent pagination and headers and foot-
ers, thus avoiding the typical poor printing from most Web pages. The only 
requirement is that you have Adobe Reader installed. (You can download 
Adobe Reader for free from www.adobe.com.) If you don’t have Adobe 
Reader, you can simply use the standard browser-based printing, which will 
have some of the same problems as any other Web page.

Exporting data to Microsoft Excel
If you have the Microsoft Excel spreadsheet program, you can export the 
entire report view or the data behind a table or graph to Excel. When export-
ing the entire report, a compressed or Zip file is created that contains a 
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spreadsheet, an HTML file, and various image files. After you save the Zip file 
to your PC, just open the spreadsheet inside the Zip file and answer Yes to 
any warning prompts in Excel to view the report in Excel. Data from a table or 
graph can also be opened in Excel as a tab-delimited text file.

 Exporting from a table has an additional option to use the report formats for 
the data when you open the table in Excel. This option is handy because you 
won’t need to reformat fields such as currency or date fields.

Note that each export mechanism method listed results in a static Excel 
spreadsheet. To update the spreadsheet, you need to re-export the contents 
from SAS Web Report Studio. If dynamic content in Excel is important, use 
SAS Add-In for Microsoft Office (discussed in Chapter 13) to create your 
spreadsheet instead.

You can also distribute reports via e-mail as a PDF file or an HTML file. You 
can send the report to a single person or a wide audience based on your mail-
ing lists.

Scheduling reports
When you’re opening or viewing a report, you can decide to schedule it if you 
want it to run on a periodic basis.

 It’s a good idea to schedule reports that take quite a while to run, especially 
if the report uses large data sources or is used frequently by many people in 
your company.

You can also archive scheduled reports so that colleagues can easily com-
pare today’s report with last week’s report.
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Part V

Get ting SAS Ready 
to Rock and Roll
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In this part . . .

This part is where we quarantine most of the truly tech-
nical information. Software setup and configuration 

usually involves professional IT staff, but understanding 
how the software works is a good idea for anyone who 
uses it. And after your SAS software is installed, you can 
get to work on writing your first SAS program (or at least 
running one that someone else wrote for you).

And no matter how much you thought you knew about 
SAS programming, there’s always something new to mas-
ter, such as how to use SAS Enterprise Guide to do more, 
faster.
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Chapter 15

Setting Up SAS
In This Chapter
▶ Installing SAS Enterprise Guide and SAS for Windows locally

▶ Using server-based SAS with SAS Enterprise Guide

▶ Defining data sources once and for all

Installing and configuring SAS software can be as simple as downloading 
a package to your computer and clicking a few buttons — no more dif-

ficult than loading some music on a portable music player. Or it can be more 
complicated, like assembling a home theater system, requiring moderate site 
preparation before you get started. Then again, it can be a terrific engineer-
ing and political challenge, like launching an international space station, 
involving months of planning and coordination among several stakeholder 
groups before the first button is clicked.

In this chapter, you read about the basic configuration of SAS on a personal 
computer, which is the easiest configuration to set up and use. You also read 
about some of the behind-the-scenes work required to configure SAS for use 
in a multimachine environment, where several people use a centralized SAS 
installation in an administered setting. Finally, you see what’s involved in 
configuring your data sources so that nothing will stand in your way when 
you want to use SAS to access and analyze your data.

Assessing Your Situation
What makes the difference between a simple, no-fuss install process and a 
complicated deployment is determined by your answers to questions like 
the following:
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 ✓ What type of computer hardware will you use to host and access your 
SAS software? By far, SAS for Microsoft Windows is the easiest to set 
up. It installs similarly to most software packages that you might use at 
home. However, SAS is also available for use on most operating systems 
employed by businesses today, including Linux, various flavors of UNIX, 
and the IBM z/OS on mainframe systems. Installing on these server-class 
machines requires personnel with system administrator experience.

 ✓ How many people need access to use the software, and where are 
they located relative to the computer hardware? When you have mul-
tiple people who need to access SAS on a single computer, installing SAS 
is only the first step. You must also install and configure the additional 
products and technologies that allow remote users to access SAS as a 
central server.

 ✓  How many different SAS software products do you plan to use (and 
therefore configure)? A complete SAS deployment might comprise 
dozens of products. Some products are simple to install and need no 
additional configuration. For example, you can add the SAS/OR product 
to the mix, which supplies you with a collection of SAS procedures to 
support operations research and optimization modeling.

  After installation, no extra configuration is necessary. In contrast, install-
ing a product such as SAS Forecast Server requires that you configure 
SAS Analytics Platform, which is a services layer that allows multiple 
people using the SAS Forecast Studio application to create and work 
with forecasting projects. SAS deployment tools attempt to make these 
types of additions manageable, but they can do only so much to simplify 
this complex process.

Keeping It Local
With SAS and SAS Enterprise Guide installed on your personal computer 
(running Microsoft Windows), no additional configuration is necessary. It 
just works. In this setup, the SAS installation is on your PC (local to your 
machine). You don’t need SAS Metadata Server (discussed in the follow-
ing section) because SAS Enterprise Guide can detect that SAS is available 
without having to look up where to find it. SAS support folks call this setup 
local-local because SAS is local to your machine and no intermediate layer is 
necessary to connect to SAS.

Figure 15-1 shows a SAS Enterprise Guide session with this simple setup. 
Notice that the message in the status bar on the bottom right indicates No 
connection, meaning that you do not need to tell SAS Enterprise Guide 
how to connect to SAS. And the only SAS server that appears in the server 
view is Local.
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Figure 15-1: 
Think 

globally, but 
act locally!

 

 To tell whether you have SAS installed on your local PC (as well as what ver-
sion), choose Help➪About SAS Enterprise Guide. In the About SAS Enterprise 
Guide window, click Configuration Details. The first few entries in the 
Configuration Details window show you whether SAS 9.2 is installed.

Distributing SAS to the Masses
If you work in an environment where many people use SAS, chances are good 
that you make use of a centralized configuration. For example, you might 
have SAS Enterprise Guide on your desktop, but your SAS server is located 
somewhere else (in another room, another building, or even another state 
or country). If so, you’re living the dream of distributed computing, made pos-
sible by powerful server machines and fast computer networks.

Now, whether you feel like you’re living a dream depends on your perspec-
tive. Many end users prefer the good old days when their SAS installation was 
local. However, today’s IT departments use words like total cost of ownership 
and centralized control to justify the distributed environment. The upside of 
this type of arrangement is that usually more people in the organization have 
access to SAS because not everyone needs a personal copy installed on their 
machines.
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Drowning in tiers: Talking 
across boundaries
A distributed SAS environment can have many pieces, and they all have to be 
able to find and talk to each other to work smoothly. The pieces are divided 
into tiers, which are logical boundary points between the various parts. 
Sometimes tiers are configured on separate machines; other times they’re 
simply logical service layers that share space on a single machine. These are 
the main tiers in broad terms:

 ✓ Client tier: Usually where you are, at your desk or PC.

 ✓ SAS server tier: Where your SAS session runs, processing your analysis 
and reports and crunching the numbers. The server can be a SAS work-
space server or a stored process server.

 ✓ Metadata tier: SAS Metadata Server, which serves as a directory for find-
ing everything else.

 ✓ Data tier: Where your data resides. The data sources can include data-
base data such as Oracle, OLAP data from the SAS OLAP Server, or other 
SAS data servers such as SAS/SHARE.

 ✓ Web middle tier: Where your Web-based applications reside, such as 
SAS Web Report Studio or SAS Information Delivery Portal.

As an end user, your main interaction is with the client-tier pieces. Your cli-
ent-tier applications include SAS Enterprise Guide, SAS Add-In for Microsoft 
Office (running in Microsoft Word or Excel, for example, as discussed in 
Chapter 13), and your Web browser (to access Web-based SAS applications).

Configuring metadata: The 
keys to the kingdom
SAS Metadata Server is the central repository that directs all the pieces of 
the SAS environment. It contains information about how to find the resources 
available at the various tiers. It also provides a central point of control for 
administrators to decide who can access what resources and data.

The main tool of the SAS administrator is SAS Management Console. Figure 
15-2 shows an example of this SAS product. Note the types of items that you 
can manage here, including servers, data libraries, and stored processes.
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Figure 15-2: 
SAS 

Manage-
ment 

Console: 
Not for 

the faint of 
heart.

 

At the client tier, the main configuration activity required is to ensure that 
you are pointing to the correct metadata server. This client configuration 
step can be automated as part of the SAS software deployment. In many orga-
nizations with dozens or hundreds of users, a SAS administrator might have 
performed this step for you.

If you need to adjust this configuration, choose Tools➪Options to display the 
Options window. The metadata configuration appears in a Connections box 
in the Administration section at the bottom of the screen.

A metadata configuration consists of just a few key pieces of information:

 ✓ The name (machine host address) of the metadata server

 ✓ A port (unique address on the machine)

 ✓ A user ID and password

Figure 15-3 shows an example of the metadata configuration window in SAS 
Enterprise Guide. The settings that you supply here will be particular for 
your environment and will almost certainly be prescribed by your friendly 
SAS administrator.
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Figure 15-3: 
Configure 

your meta-
data to get 
on the cor-

rect path.
 

Plunging into Your Data
Data access can be mysterious, like drawing water from the kitchen sink. 
You can see the water come out of the tap — and touch it and taste it, which 
is instantly gratifying. But do you really know where the water comes from? 
And do you know exactly how much water there is beyond that magical 
water faucet? Probably not — that’s something that most of us simply take 
for granted.

However, when you have a problem — water doesn’t flow or it flows too 
slowly — you really notice. And diagnosing plumbing issues is something 
that most people are uncomfortable with.

Data access works the same way. When your data flows freely into your SAS 
Enterprise Guide session, it seems as though you can do nothing wrong. You 
can view the data in the data grid, create queries, and run tasks. However, 
when data access points are not defined efficiently, that data flow can feel 
like you’re trying to suck an elephant through a straw. Everything seems to 
take so much longer to accomplish.

Taking a crash course in data plumbing
Diagnosing data access issues can be easier than household plumbing 
chores. You simply need to answer three main questions:
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 ✓ Where does the data source originate? For example, is the data source 
in a database system such as Oracle, or is it in a text file on your server 
file system?

 ✓ How large is the data source? SAS and SAS Enterprise Guide can deal 
with data sources that consist of millions or even billions of records. 
However, understanding the data size is important to understanding the 
tradeoffs of various data configurations.

 ✓ What route does the data travel to get to your SAS session? Because 
SAS needs to process your data for analysis and reporting, your data 
needs to travel the shortest distance possible from its point of origin to 
your SAS session. Even though you might use SAS Enterprise Guide to 
select your data source, what counts is how many hops the data must 
make to get to the SAS session, where the real work occurs.

 All these considerations lead to the golden rule of efficient data access with 
SAS: Define your data sources in terms of your SAS server. Use SAS libraries 
to connect to your data sources, and route all your data access through those 
libraries.

Passing Niagara Falls through a garden hose
Because SAS Enterprise Guide makes it easy to get to data in many ways, you 
might inadvertently choose an inefficient path. For example, you can choose 
File➪Open➪ODBC and select a data source defined relative to your local 
PC. However, when you use that data in your project, SAS Enterprise Guide 
realizes that the data is not presently accessible to your SAS session, so it 
attempts to perform the great favor of copying the data for you.

 SAS Enterprise Guide is a great tool for many things, but it can be a bottleneck 
in the process of copying data. Copying data from an external source to your 
SAS session with SAS Enterprise Guide as the go-between is very inefficient. If 
the data is large, this operation can take several minutes (or longer!). In tech-
nical terms, this is called “going around your elbow to get to your thumb.”

Using a plumber’s helper: SAS/ACCESS 
Fortunately, it’s easy to avoid moving all those data records through SAS 
Enterprise Guide: Simply define access to the external data source on the 
SAS server. SAS makes this easy to do by providing a set of data access prod-
ucts called SAS/ACCESS. A SAS/ACCESS module exists for just about every 
major database type in use today. For any that are missing, you can use 
SAS/ACCESS Interface to ODBC, which is like a universal pipe fitting to con-
nect to any data source.
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The SAS/ACCESS products allow you to define the data sources in terms of 
SAS libraries. And after a data source is in a SAS library, your SAS programs 
can access it just as if it were a native SAS data set.

SAS libraries can be defined in your environment by a SAS administrator or 
defined as needed in your SAS Enterprise Guide project.

Trying an example: Project 
meets data, just in time
It’s time to create a project library. In this example, suppose that you need to 
access a set of data tables in a Microsoft Access database. You have a note 
on your desk from your database administrator that tells you the location of 
the data source and other important access information. With this informa-
tion and the Assign Project Library task in SAS Enterprise Guide, you can 
define a SAS library for this data source. Just follow these steps:

 1. Choose Tools➪Assign Project Library.

  The Assign Project Library appears, as shown in Figure 15-4.

 2. In the Name field, type the name that you want to give to the library.

  The name must comply with SAS naming conventions, which means it 
must contain only letters, numbers, and underscores and also be no 
longer than eight characters.

 

Figure 15-4: 
What’s in a 
name? No 
more than 

eight letters.
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 3. Select the SAS server environment where the data resides, and then 
click Next.

  In this example, the database is on the SASApp server, which the SAS 
administrator set up for us. The server must also have the correct 
SAS software installed (in this case, SAS/ACCESS Interface to PC File 
Formats). Some databases also require additional database connectivity 
software (known as clients or drivers) to be configured.

  When you click Next, the second page of the wizard appears, as shown 
in Figure 15-5.

 

Figure 15-5: 
Library 

engines 
make your 

data go 
vroom!

 

 4. Select the type of library engine and the engine protocol to use.

  In SAS, library engines represent the protocols to talk to different 
sources of data. Library engines are in two main categories: file-based or 
path-based engines and database engines.

 • File-based or path-based engines map to folders or files on your 
server file system and provide access to all the data files in those 
folders.

 • Database engines map to database server connections, providing 
access to external databases.

  In this example, you would select the file-based engine type, and then 
the ACCESS engine (for use with Microsoft Access databases).

 5. Specify the path to the database file, and then click Next.

  Because your SAS administrator provided the file path to the database, 
you can simply type it in the Path field. If you would rather point-and-
click your way to the path, click Browse to open the file selection 
window and then navigate to the correct path.
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  The database file path refers to the file system of the SAS server 
(SASApp in this example), not the file system on your local PC. If the SAS 
server is a remote machine that runs Microsoft Windows, the file path 
might look like a legitimate local file path. But it’s the remote SAS ses-
sion that will be accessing the file, so the path is defined in terms of that 
remote server machine.

 6. Enter additional options for the data source, and then click Next.

  The third page of the wizard, as shown in Figure 15-6, provides a chance 
to specify any extra options that you might need to access the database. 
This is where that note from your database administrator, mentioned 
earlier, comes into play. Depending on the database and your particular 
setup, you might need to specify an option or two here. For example, if 
an administrator has applied user-level security, the USER option and 
PASSWORD option might apply to the Microsoft Access database.

  For this example, let’s suppose that your administrator asked you to 
connect to the data with read-only access to avoid making inadvertent 
changes to the data. You can control that by setting the ACCESS option 
to READONLY, as shown in Figure 15-6.

 

Figure 15-6: 
The catchall 

page for 
any extra 

options.
 

 7. Review the library summary, and then test the connection.

  The final page of the wizard provides a summary of the library definition 
and an optional opportunity to test your library, as shown in Figure 15-7. 
If you click the Test Library button, SAS Enterprise Guide connects to 
the SAS server and submits the library statement with the options you 
specified. If all goes well, the status displays OK. If you run into a prob-
lem, click Show Log to get a hint of what might be missing or incorrect.
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 8. Click Finish.

  The Assign Project Library task is added to your project and becomes 
part of the flow. When you next add data to the project (by choosing 
File➪Open➪Data), the new library should appear under the SASApp 
server, and all the tables in the database are available.

 

Figure 15-7: 
It’s a test! 
We hope 

you pass!
 

 This is a project library, so it exists only within your project for the duration 
of your current session. The next time you use this project, you need to run 
the Assign Project Library task first before accessing any of the data that it 
points to.

 To ensure that the Assign Project Library task is run before any data that 
needs it, create a link from the task to the first reference of the library data in 
your project. Here’s how to create the link:

 1. Select the Assign Library item in your Process Flow.

 2. Right-click and choose Link Assign Library To from the contextual 
menu.

  The Link window appears.

 3. Click the first data table from this library that appears in your project, 
and then click OK.

  Your project now shows a direct link between the Assign Project Library 
task and the data that you need from it. Figure 15-8 shows an example of 
this type of link. When you rerun your flow, the Assign Project Library 
task is guaranteed to run before the data reference is used.
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Figure 15-8: 
Don’t suffer 

from a miss-
ing link.
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Chapter 16

SAS Programming for the 
Faint of Heart

In This Chapter
▶ Understanding the different types of SAS programs

▶ Using somebody else’s SAS program to do your work

▶ Combining SAS statements to compose a SAS program

SAS has its roots as a programming language. Back in the late 1960s, 
before SAS was incorporated and the SAS System was a project at North 

Carolina State University, people were warming to the idea that computers 
were a useful tool for doing math. As difficult a task as programming a com-
puter can be, it was still faster and more reliable than doing math yourself.

The goals of this chapter are to familiarize you with the content of typical 
SAS programs, teach you to read SAS log output, and show you how to run 
and modify programs. You won’t become a SAS programming expert by read-
ing this chapter, but it should provide a good foundation for further study. If 
you want to find out more, dozens of SAS programming books are available 
that cover every aspect of the craft. And yes, SAS programmers often do 
regard themselves as craftspeople, of a sort.

Demystifying the SAS Program 
The SAS programming language began as a set of instructions to manipulate 
and analyze stacks of data. Arrange those instructions in a certain sequence, 
and you have a SAS program. Early SAS programs were encoded on punch 
cards and submitted as a batch of instructions. The results were hardly 
instantaneous — you often had to submit your program to the system and 
come back later, perhaps the next day, to get your answers and printed 
reports.
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It’s been more than 40 years since the first SAS programs were crafted, but 
today’s SAS programmers still find meaning in many of those early concepts, 
such as cards, batch processing, submit, print, and report.

The building blocks of a SAS program are steps, which come in two main fla-
vors: the DATA step and the procedure step. The DATA step is used to create, 
modify, merge, and transform data sources. Procedure steps perform, well, 
various procedures to analyze and report on that data.

In case you thought this was going to be easy, you need to be aware of addi-
tional constructs. SAS offers a macro language, which is a sort of glue to bind 
the DATA and procedures steps with sophisticated programming logic. In 
addition, some SAS procedures serve as a doorway into other programming 
languages. A prominent example is the SQL procedure, which allows a SAS 
programmer to dabble in SQL (structured query language) without having to 
leave the SAS environment.

 When you have a SAS program that you want to reuse or refer to later, you 
save it on your disk with a .SAS file extension. Even though the contents are 
plain text, SAS applications recognize the .SAS file extension as a SAS program, 
which will make it easier to locate and process your programs.

Running (a Program) before Walking
Most beginning SAS programmers get their start by working with existing 
programs that others have supplied. In fact, you don’t really need to know 
much about how to write a program to run one that’s been written for you.

 The example programs in this chapter are available at support.sas.com/
sasfordummies. If you want to follow along with the examples, visit the Web 
site and download the files to your PC. The steps provided in this chapter 
assume that you are using SAS Enterprise Guide to run SAS programs.

Let’s walk through the steps for running a program in SAS Enterprise Guide:

 1. Choose File➪Open➪Program.

  The Open Program window appears.

 2. Find the folder location where you saved the example programs for this 
chapter, select Chapter16_SampleProgram.sas, and then click Open.

  The SAS program opens in a new program window, as shown in Figure 16-1.

 3. Click the Run button on the toolbar.
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  SAS Enterprise Guide submits the SAS program to your default SAS 
server (for example, Local or SASApp), and then displays the results. 
Figure 16-2 shows an example of how the results appear.

 

Figure 16-1: 
A sample 

SAS 
program, 

loaded and 
ready to run.

 

 

Figure 16-2: 
The 

various 
results 

created by 
running 

a SAS 
program.
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When you run a SAS program, you can get a variety of results, many of which 
are delivered automatically into your SAS Enterprise Guide project. These 
results include

 ✓ SAS log output (on the Log tab), which shows how SAS processed the 
program and includes any errors or warnings.

 ✓ SAS data sets (on the Output Data tab) that were created or modified by 
the program.

 ✓ Report-style results (on the Results tab) generated by the SAS output 
delivery system (ODS). By default in SAS Enterprise Guide, these results 
use the SAS Report format.

These are the most common types of output that people expect from SAS 
programs. However, the SAS programming language offers so many features 
and so much flexibility that you can build almost anything in the SAS environ-
ment, including Web pages, e-mail messages, external text files, spreadsheets, 
and even network-based messages to other computers.

Reading the Log: SAS Is 
Telling You Something

The SAS log is your source for information if you want to know the following:

 ✓ What SAS did while running your program

 ✓ How much time it took to run the program

 ✓  What, if anything, went wrong

If your SAS program was a CSI episode, the SAS log would be like that magic 
black light that reveals the yucky evidence at the crime scene. When the pro-
gram fails to run as expected and you need to know where things went awry, 
the SAS log is your primary forensics tool.

The most common element that people look for in the SAS log is the ERROR 
line. If there is a syntax or processing error, SAS spits out one or more ERROR 
lines that are usually colored a telltale shade of red. In SAS Enterprise Guide, 
a program that runs with an error is branded with a “scarlet X” on the pro-
gram icon.

Here is an example of a common SAS error, caused by using the wrong name 
for a variable in a data set:

15         proc means data=sashelp.class;
16         var gender;
ERROR: Variable GENDER not found.
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 Most SAS error messages are self-explanatory. But if you encounter an error 
message that you can’t decipher, don’t despair! Visit the SAS support Web site 
at support.sas.com and paste the message into the search window. 
Chances are good that you’ll find a few usage notes about the conditions that 
can cause the particular error.

After you’ve solved all the errors in your program, don’t forget to investi-
gate any WARNING lines that persist in the log. In SAS Enterprise Guide, a 
program that contains WARNING lines in the log shows a little yellow triangle 
(the international warning symbol) in the program icon. A warning is less 
severe than an error because your program ran to completion. However, 
the warning messages might reveal that things weren’t processed as you 
expected. Here is an excerpt from a log that shows a misspelling that SAS has 
attempted to work around, generating a warning:

35         proc means data=localCars
36           mean stddev medion mode n;
                         ______
                         1
WARNING 1-322: Assuming the symbol MEDIAN was misspelled as medion.

Finally, if everything is running well and you just want to dig into some of 
the processing details, SAS logs are peppered with NOTE lines that report on 
how much data was processed and how long the processing took. Here is an 
example of a typical note:

NOTE: There were 19 observations read from the data set SASHELP.CLASS.
NOTE: PROCEDURE MEANS used (Total process time):
      real time           0.06 seconds
      cpu time            0.03 seconds

To achieve consistent and correct results, you should ensure that your pro-
grams can run free of warnings and errors. Some SAS programmers who work 
in tightly regulated industries must show their SAS log output to prove that 
their programs run cleanly.

Dancing the DATA Step
Most SAS programmers cut their teeth with the DATA step. Although you can 
use the DATA step to perform almost any operation that reads and writes 
data files, the basic pattern of a DATA step program is something like this:

 ✓ A DATA statement names the data set to create.

 ✓ Statements identify input data sources, which can be other data sets, 
other files such as text files, or inline data records.
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 ✓ Statements operate on the data values and influence the data values that 
are output. The statements can include functions and expressions to 
combine and dissect data values in almost every way imaginable. Each 
statement is applied to each observation (or record) in the data source.

 All SAS statements are punctuated with a semicolon at the end. This separates 
one statement from another, like a pause between instructions. If you inadver-
tently forget the semicolon, SAS might generate some confusing messages in 
the log when running your program. Fortunately, the program editor windows 
in SAS and SAS Enterprise Guide provide coloring cues that can help you iden-
tify common syntax problems such as missing semicolons and mismatched 
quotes before you run your program.

Here is an example DATA step program that reads data about students:

data work.students;
  length student_name $ 14
         student_id $ 7
         birthday 8
         major $ 16
         current_age 8;
  informat birthday anydtdte20.;
  format birthday date9.;
  infile datalines dsd;
  input student_name
        student_id
        birthday
        major;
  /* this math calculates current age */
  current_age =
    round(yrdif(birthday,today(),’act/act’),1);
datalines;
Stephen Daniel,41968,21jun1988,SAS
Eileen Varnden,51970,08Nov1989,Ecology
Ann Gailey,61969,09mar1988,Spanish
Chris Dinger,71969,09aug1987,Computer Science
Jennie Tutone,8675309,02may1991,Fashion
;
run;

Let’s read through the program statements and interpret what they mean:

 ✓ First, the DATA statement identifies the data file (Students) that will be cre-
ated when the program runs. The file is in the WORK library, which means 
that the data file is temporary and will exist only during this SAS session.

 ✓ The LENGTH statement names the columns, or variables, that will be 
included in the output data. Each named column has a length and type. SAS 
offers only two data types: character and numeric. The character variables 
are identified by the dollar sign character ($) in the LENGTH statement.
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 ✓ The FORMAT and INFORMAT statements describe how to treat the 
birthday column. The INFORMAT statement describes how to read and 
interpret the raw value. The FORMAT statement describes how the value 
should appear in reports. Note that the birthday column is stored in SAS 
as a number; that’s important because we perform some calculations 
with it later.

 ✓ The INFILE statement specifies the location of the raw data to read. 
In this case, the data is included inline with the program, set off by a 
DATALINES section. However, many SAS programs are coded to read 
data from external files.

 ✓ The INPUT statement tells SAS to read the values into the columns that 
have been defined. Note that the order of the column names in the INPUT 
statement must match the sequence of the data values in the raw data.

 ✓ The next statement calculates the value of a new column, current_age, 
using the birthday value and three SAS functions: TODAY, YRDIF, and 
ROUND. You should read this line of code from the inside out. First, we 
calculate today’s date using the TODAY function. The result is fed to the 
YRDIF function, along with the birthday value, to calculate the differ-
ence in years between the two dates. Because the result will most likely 
include some fraction of a year (such as 21.234), we then use the ROUND 
function to round the result to the nearest year.

 ✓ The remainder of the program, set off by the DATALINES statement, 
includes the raw data values to read into the data set.

Formats and lengths: The long and short of it
The column length, in SAS terms, is the amount 
of storage allocated in the data set to hold 
the column values. The length is specified in 
bytes. For numeric columns, the valid lengths 
are usually 3 through 8. The longer the length, 
the greater the precision allowed in the column 
values. For character columns, the length can 
be 1 through 32,767. For single-byte data values, 
that equates to the number of characters that 
the column can hold. For multibyte data values 
(encoded using DBCS, Unicode, or UTF-8), 
where a character can occupy more than one 
byte, the number of characters that fit might be 
less than the length value of the column.

The column format, in SAS terms, is an instruc-
tion for how to transform a raw value into an 

appearance that is suitable for a given pur-
pose. A basic attribute of a format is the format 
length, which controls how much of the value 
is displayed. For example, a character column 
might have a storage length of 10 bytes but a 
format length of 5 characters ($5. format), so 
when you see the formatted values you will see 
at most 5 characters for each record.

Another attribute of the format is the precision. 
For example, the DOLLAR8. format will show 
you up to 8 characters of a value (including a 
currency symbol and thousands separator) in 
dollars, but no cents. DOLLAR8.2 will show you 
the decimal point and the value to the nearest 
cent (2 decimal spaces). In each case, the value 
displayed will not exceed 8 characters.

(continued)
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Following Procedures
The SAS language offers a procedure for just about everything: summary 
statistics, frequency counts, tabular reports, bar charts, and even loan amor-
tization calculations. Whenever SAS developers want to add a new feature 
in support of a product offering or add a new analytic capability, they start 
by adding one or more procedures. These are often called procs for short, 
thanks to the PROC keyword that sets them off in a SAS program.

The name of the procedure usually suggests its purpose. For example, 
Table 16-1 lists a small sampling of SAS procedures and the work that they do.

Table 16-1 Examples of SAS Procedures

SAS Procedure Purpose

PRINT Creates a printed listing of your data.

SORT Sorts your data by one or more columns and creates an output 
data set.

TRANSPOSE Rearranges your data. For example, pivot the rows and columns 
to make it all topsy-turvy.

MEANS Calculates summary statistics such as mean, standard deviation, 
mode, and median. Also an alias for the SUMMARY procedure.

FREQ Calculates frequencies, percentages, and related statistics such 
as Chi-square tests.

REPORT Creates a summary report of data including grouping variables 
and computed columns.

TABULATE Creates cross-tabulation reports with a variety of statistics.

REG Performs linear regression analysis.

GLM Performs analysis of variance (ANOVA) and a large variety of 
statistical modeling techniques. (GLM stands for general linear 
models; this is one proc where the name is not obvious.)

GPLOT Creates graphical line or scatter plots of your data.

GCHART Creates bar charts or pie charts of your data.

(continued)

What happens if the formatted value runs into 
trouble squeezing into 8 characters? SAS drops 
the thousands separator and currency symbol 
to free up 2 slots first. If that’s not enough, SAS 
begins to drop precision by lopping off the 

pennies and then the dimes. If that’s still not 
enough, SAS rounds the value and uses scien-
tific notation and other tricks to save space — 
all the while keeping the integrity of your origi-
nal value for use in any calculations.
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The programming syntax used among SAS procedures is fairly consistent. It 
begins with a PROC statement, which usually includes a reference to a data 
set you’re working with. This statement might include additional keywords 
to tweak the output of the procedure. Most procedures accept additional 
statements that allow you to modify how the data is processed or ask for 
additional output. You usually finish the procedure step with a RUN state-
ment, or sometimes a QUIT statement, to close a series of operations in the 
procedure.

Here is a simple SAS program that runs a PROC MEANS step:

proc means data=sashelp.cars
  mean stddev median mode n;
run;

This program produces a report that lists five statistics for all the numeric 
variables in the Cars data set in the SASHELP library. If you want to modify 
the program so that it reports only on the variables related to mileage, 
simply add a VAR statement that names the variables to include:

proc means data=sashelp.cars
  mean stddev median mode n;
var mpg_highway mpg_city;
run;

Sometimes you want to create grouped output that’s separated by the differ-
ent values of a categorical variable. For example, you might want to group 
data records about automobiles according to their origin (United States, 
Europe, or Asia) or their model year. To tell SAS to group the data for analy-
sis, you add a BY statement to the MEANS procedure. However, to calculate 
the grouped statistics, the procedure needs the data to be sorted by the 
grouping variable. To ensure that the data is sorted, you precede the MEANS 
procedure with a SORT procedure, as in this program:

proc sort data=sashelp.cars
  out=sortcars;
by origin;

proc means /* sortcars data is implied */
  mean stddev median mode n;
var mpg_highway mpg_city;
by origin;
run;

Figure 16-3 shows what the results look like when they are grouped by the 
ORIGIN column.
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Figure 16-3: 
Results 

tallied by 
group.

 

Note that the sorted data is placed in a temporary data set. We then use this 
sorted data set (named SORTCARS in the example) in the MEANS procedure. 
Note also that in this example, the MEANS statement has no DATA= option. If 
you omit the DATA= option, SAS automatically uses the data set that was ref-
erenced most recently. This shorthand can help make your programs more 
reusable when using different data sets; however, you have to be careful to 
use the correct data set for the analysis.

 You must presort SAS data sets before using BY groups because SAS reads 
data from data sets sequentially. But the rules are different when your data 
source resides in a database, such as Oracle or Teradata, instead of in a SAS 
data set. The SAS procedures and data access engines are smart enough to 
pass an implicit “order by” directive to the database. This means that using a 
BY statement in an analytical procedure such as PROC MEANS will work with 
database tables even if you don’t presort the data. In fact, the act of presorting 
the data can result in a less efficient program because you’ll be asking SAS to 
move data unnecessarily.

A Micro Look at Macro Programming
DATA steps and procedure steps can cover most of the work that you need 
to accomplish in a SAS program. However, you might know about other pro-
gramming languages that also allow you to control program flow, offering 
constructs such as if-then-else logic and looping for repetitive operations. 
The SAS macro language fills this gap for SAS programs.

The macro language is the glue that controls how other steps are run. A SAS 
macro program is a named set of instructions that contains this control logic 
in addition to the DATA and procedures steps.
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Macro magic revealed
Even many experienced SAS programmers still 
regard SAS macro programming as a sort of 
black art. A key to understanding SAS macros is 
to remember that macros simply generate text 
for SAS to interpret. Your macro programming 
statements, when processed by SAS, expand 
into text according to the directives and logic 
in your macros, and that text is subsequently 
processed by SAS as part of a larger program.

Consider this simple example:

options mprint;
%macro makedata(number);
  data out;
    %do i = 1 %to &number.;
      x&i. = &i. * &number.;
    %end;
  run;
%mend;

%makedata(4);

This program defines a macro function named 
makedata that generates as many statements 
as are indicated by the number argument. To 
see the SAS program that this routine gener-
ates, include the OPTIONS MPRINT; state-
ment before using it. The MPRINT option tells 
SAS to reveal the generated text in the SAS log 
output. Running the preceding example yields

24         %makedata(4);
MPRINT(MAKEDATA):   data out;
MPRINT(MAKEDATA):   x1 = 1 * 4;
MPRINT(MAKEDATA):   x2 = 2 * 4;
MPRINT(MAKEDATA):   x3 = 3 * 4;
MPRINT(MAKEDATA):   x4 = 4 * 4;

MPRINT(MAKEDATA):   run;

Another option, MLOGIC, tells SAS to reveal 
the “thought process” of the macro proces-
sor when evaluating macro conditions such 
as %if-%then-%else and looping con-
structs. These SAS system options can serve 
as valuable debugging tools when you want to 
know what’s going on in your macro programs. 
Here is the output from the same program with 
MLOGIC also enabled:

MLOGIC(MAKEDATA):  Beginning execution.
MLOGIC(MAKEDATA):  Parameter NUMBER has 

value 4
MPRINT(MAKEDATA):   data out;
MLOGIC(MAKEDATA):  %DO loop beginning; 

index variable I; start value is 
1; stop value is 4; by

      value is 1.
MPRINT(MAKEDATA):   x1 = 1 * 4;
MLOGIC(MAKEDATA):  %DO loop index 

variable I is now 2; loop will 
iterate again.

MPRINT(MAKEDATA):   x2 = 2 * 4;
MLOGIC(MAKEDATA):  %DO loop index 

variable I is now 3; loop will 
iterate again.

MPRINT(MAKEDATA):   x3 = 3 * 4;
MLOGIC(MAKEDATA):  %DO loop index 

variable I is now 4; loop will 
iterate again.

MPRINT(MAKEDATA):   x4 = 4 * 4;
MLOGIC(MAKEDATA):  %DO loop index 

variable I is now 5; loop will 
not iterate again.

MPRINT(MAKEDATA):   run;
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Dipping your toe in with macro variables
The simplest way to begin using the SAS macro language is by assigning and 
using macro variables. A macro variable is like a reusable ink stamp onto 
which you can place any value that you want, and then reuse it later in your 
program. When you want to change the value that SAS uses, you simply 
change the value assigned to the macro variable in the first place, and your 
program behavior changes accordingly.

To assign a value to a macro variable, you use the %LET statement like this:

%let whichOrigin=USA;

This assigns the text value of USA to the whichOrigin macro variable. You 
can also use SAS functions to calculate the values that you want to assign to 
a macro variable. For example:

%let rightNow = %sysfunc(date(),date9.) 
%sysfunc(time(),timeampm.);

This code assigns the current date and time, as a formatted text value, to the 
rightNow variable. It uses the SAS date and time functions, plus the SAS 
date9. and timeampm. formats, to return the value 03OCT2009 12:37:41 
PM (assuming that it’s currently October 3, 2009 around lunch time).

To use a macro variable in your SAS program, you set it off with an amper-
sand symbol (&). For example, the following program creates a report of 
the subset of the CARS data set in which the ORIGIN column matches the 
assigned value of the whichOrigin macro variable. The report includes a 
footnote with the timestamp reflected in the rightNow variable:

footnote “Data as of &rightNow”;
proc print data=sashelp.cars
    (where=(origin=”&whichOrigin”));
run;

Going deeper with macro functions
If a macro variable is like a reusable ink stamp, a macro function is like an 
entire mimeograph machine. (Remember mimeographs? And the smell of 
that fresh ink on the ditto sheet?) With a macro function you can store a col-
lection of statements or values that you can reuse later.
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To define the body of a macro function, you use the %macro statement to 
begin the function and the %mend statement to end it. For example, this 
macro function contains the statements to run the MEANS procedure:

%macro runMeans;
  proc means data=sashelp.cars
    mean stddev n mode;
  run;
%mend;

When you submit these statements in SAS, the runMeans macro program 
is defined; but it won’t run until you invoke it with another statement later 
in your program. To invoke a macro function, you use the percent sign (%) 
with the name of the macro. For example, to run the preceding example, you 
submit this statement:

%runMeans;

Macro functions become much more useful when they can accept arguments 
(sometimes called parameters) to change their behavior. By making a small 
change to the preceding example to add the whichData argument, the run-
Means function can be used with any data set:

%macro runMeans(whichData);
  title “Output of MEANS for &whichData”;
  proc means data=&whichData
    mean stddev n mode;
  run;
%mend;

Note that the whichData argument, after it’s inside the body of the macro 
function, is simply a macro variable. The statements within the macro 
function can reference the variable by setting it off with an ampersand 
(&whichData).

Here are two statements that use this single macro function to report on two 
different data sets:

%runMeans(sashelp.class);
%runMeans(sashelp.cars);

Figure 16-4 shows the output of this program as it would appear in SAS 
Enterprise Guide.
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Figure 16-4: 
Two lines 

of code 
produce so 
much infor-

mation!
 

Ask Your Data Questions Using SQL
The SQL procedure in SAS is a doorway to SQL (structured query language). 
SQL is an industry standard supported by every major database system. 
Like the DATA step, SQL lets you inspect and manipulate data sources. 
Because SAS (through its SAS/ACCESS modules) lets you interact with third-
party database sources, SQL is a natural approach to working with data. In 
fact, when properly used, the SQL that you use in SAS can be passed down 
directly to the database you’re working with, helping your programs to run 
much more efficiently.

 Because the Query Builder task in SAS Enterprise Guide generates nothing but 
SQL programs, it can be a useful resource to understanding the basics about 
SQL. You can use Query Builder to generate simple or even complex queries, 
and then examine the generated SAS program to see how the statements fit 
together. Query Builder doesn’t cover everything that SQL can do, but it’s a 
great start.

Subsetting: Make your data smaller
The most common use of SQL is in subsetting data. Imagine that you have 
a data source with lots of rows and lots of columns. For any given report or 
analysis, you probably need to consider just a portion of those rows and 
columns. Because it’s usually less expensive (in terms of time and computing 
resources) to analyze just the data you need and leave out the rest, you can 
use SQL to create a subset.
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This example program uses the SQL procedure to select just two columns 
from the SASHELP.CARS data set and only those rows that have a value of 
“USA” for Origin. It stores the result in a new table named Example2:

proc sql;
create table example2 as
  select make, mpg_highway
  from sashelp.cars
  where origin=”USA”;
quit;

The PROC SQL and QUIT keywords are like slices of bread that sandwich the 
SQL statements that you want SAS to process. The “meat” of the program is 
in between, with one or more layers of statements to slice and dice your data 
into a delicious meal.

Do the math: calculate and group
SQL can also be used to create new columns by using functions and opera-
tors to manipulate the values in your tables. For example, if you have a table 
that contains a Height column and a Weight column for a group of people, 
you can use a simple formula to calculate a new column representing Body 
Mass Index (BMI). In the following example, the select * notation tells SQL 
to include all existing columns, plus the new bmi column that is calculated 
with the following formula:

proc sql;
create table classWithBMI as
  select *, (weight*703)/height as bmi
  from sashelp.class;
run;

You can also aggregate, or collapse, your data to create summarized groups. 
This creates many fewer records than the full detail data, and as a result 
makes it much easier to report on and understand what your data is telling 
you. Here is an example that takes our SASHELP.CARS data and calculates the 
average price-per-horsepower unit for each make of automobile:

proc sql;
create table perHorse as
  select make, avg(msrp/horsepower) as avg_ppp
      format dollar10.2 label=”Price per pony”
  from sashelp.cars
  where origin = “USA”
  group by make
  order by avg_ppp desc;
quit;
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Note a few other things about this example:

 ✓ In addition to standard SQL, this statement includes FORMAT and LABEL 
options to provide additional information to SAS, indicating how to 
format the data (see the sidebar titled “Formats and lengths: The long 
and short of it,” earlier in this chapter).

 ✓ The GROUP BY clause tells SAS to collapse the detail data into groups 
according to the make of the automobile. Instead of producing one record 
per model of auto (Tahoe, Tracker, Astro, and so on), it creates one 
record per make (Chevrolet, Ford, Lincoln, and so on). The new column 
avg_ppp represents the average price-per-horsepower for each group.

 ✓ The ORDER BY clause tells SAS to sort the output data in descending 
order according to the value of avg_ppp from the most expensive to the 
least expensive.

Joining the crowd: combine tables
One of the most well-known uses of SQL is to combine data from multiple 
tables into a single table. In SQL parlance, this is called joining tables, and 
although it’s very powerful, it can also be quite dangerous (in terms of com-
puting resources) when performed without proper care. Chapter 5 covers the 
concept of joining data in much more detail.

Here is an example SQL program with a simple inner join; it combines two 
tables matching up only the records where custid in one table matches 
the value of customer in another table. This example uses an alias for each 
table name (t1 and t2). An alias is a convenient syntactical shortcut. Using 
aliases, we don’t have to repeat the name of the input tables multiple times in 
the program.

proc sql;
  create table Combined as
    select t1.name, t2.units
    from candy.candy_customers as t1
    inner join candy.candy_sales_history as t2
       on (t1.custid = t2.customer);
quit;

Putting It All Together in a SAS Mashup
Here is a SAS program that shows many of the concepts we’ve covered in 
this chapter. It also has one of the most important features of a SAS program: 
comments! Whether you write your own programs or use programs written 
by someone else, comments (delimited by the /* and */ characters) are 
essential to understanding the program’s purpose and keeping it maintained.
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/* Putting it all together */
/* First, a macro variable that allows us to */
/* easily change the column we want to use   */
/* in just one place                         */
%let mpgVar = mpg_city; /* or mpg_highway */

/* Next, a PROC SQL step to calculate the */
/* average value across MAKEs             */
proc sql noprint;
create table work.example4 as
  select make,
         avg(&mpgVar) as avg_mpg format 4.2 
  from sashelp.cars
  where origin=”USA”
  group by make
  order by avg_mpg desc;

  /* new instruction: count the “makes” and store */
  /* in a macro variable named “howMany”          */
  select count(distinct make) into :howMany
  from sashelp.cars
  where origin=”USA”;
quit;

/* Now, use the new data table and macro values */
/* in a report                                  */
/* This title and PRINT step create a tabular   */
/* view of the data                             */
title “Analyzed %sysfunc(trim(&howMany)) values of Make”;
proc print data=work.example4
    label noobs;
  var make avg_mpg;
  label avg_mpg=”Average &mpgVar”;
run;

/* This SGPLOT step creates a vertical bar      */
/* chart of the data                            */
title; /* clear title */
ods graphics / width=600 height=400;
proc sgplot data=work.example4;
  vbar make / response=avg_mpg;
  xaxis label=”Make”;
  yaxis label=”Average &mpgVar”;
run;

When you run this code, it produces a report that looks like the output in 
Figure 16-5.
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Figure 16-5: 
A beautiful 
result from 
a beautiful 

SAS 
program.
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Chapter 17

The New World Meets the Old: 
Programmers and SAS 

Enterprise Guide
In This Chapter
▶ Working with projects

▶ Getting the most from SAS tasks

▶ Flexing your power with parameters

▶ Noting a few things that are different from traditional SAS

SAS programmers can sometimes be . . . um (how to say this nicely?) . . . 
set in their ways. Although painting an entire class of people as having 

inflexible tendencies isn’t fair, long-time SAS programmers tend to carry 
more legacy than folks who work in other areas of technology. After all, if the 
techniques you’ve been using to do your job for 20 years are still working, 
what’s your incentive to change?

In this chapter, you read about the productivity gains that you can enjoy 
when you add SAS Enterprise Guide to your SAS programming toolbox. You 
see how to perform old tasks in a new way as well as how to accomplish 
some tasks that would be difficult — if not impossible — without the benefit 
of an integrated tool such as SAS Enterprise Guide.
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Getting Organized with Projects
One of the biggest advantages that SAS Enterprise Guide offers is the capability 
to organize your work in project files. A SAS Enterprise Guide project is a great 
place to store related work together, including SAS programs, references to 
data, Output Delivery System (ODS) results such as HTML, and SAS logs. (See 
Chapter 10 for more details about the types of results you can work with.)

Project files do more than store all your work items, though. Project files also 
store the relationships among those work items. The process flow view of 
your project serves as a form of documentation for your work.

The times, they are a-changin’
A woodworking show called The Woodwright’s 
Shop airs on public television. It features an 
ambitious gentleman named Roy who com-
pletes woodworking projects using only 
turn-of-the-century tools (that is, turn-of-the-
last-century). He is entertaining, and there is 
no question that he is an expert in his craft. Yet 
his progress in each episode is limited because 
he does everything by hand, the old-fashioned 
way. (He also occasionally has to dip into his 
first aid kit to patch up some minor injury.)

Another woodworking show, also on public 
television, is The New Yankee Workshop. This 
show features a familiar personality named 
Norm, who works in a state-of-the-art workshop 
with every modern power tool and woodwork-
ing convenience. Like Roy, Norm is an expert in 
carpentry and all things wood. However, Norm 
gets so much more accomplished in a single 
episode. Whereas Roy might build something 
small, such as a stool, Norm builds big projects, 
such as a dining room set.

Experienced SAS programmers can sometimes 
be like Roy. They are experts in their field, and 
they can accomplish quite a bit by using the 

traditional SAS tools, such as a plain text editor 
and the SAS Display Manager interface.

Tools such as SAS Enterprise Guide, however, 
can boost the productivity of even the most 
experienced SAS programmer. SAS Enterprise 
Guide provides easy methods to perform the 
more tedious tasks while allowing you to write 
SAS programs and integrate them into your 
overall processes. And SAS Enterprise Guide 
provides ways for you to share your work with 
others in new ways, making your SAS know-
how more pervasive in your organization.

This is good news because many SAS program-
mers are finding that their old tools are becom-
ing unavailable as their organizations adopt a 
distributed computing environment. Instead of 
allowing SAS to be installed on every PC, many 
companies install SAS in a centralized environ-
ment and supply SAS programmers with SAS 
Enterprise Guide as the tool to access that envi-
ronment. As a result, some SAS programmers 
are reluctant converts to SAS Enterprise Guide. 
With some adjustment, these workers should 
enjoy increased productivity as a consolation 
prize.
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Figure 17-1 shows a sample process flow. You can read this project from 
left to right to easily see how it’s put together. It begins with a SAS program 
(Make Customer Data) that builds a customer table. That table, along with 
two other tables, is used as input into a query task that joins the three tables 
to create an output table named JoinResult. JoinResult is then used as input 
to a scatter plot task.

 

Figure 17-1: 
An easy-

to-read 
process 

flow.
 

The only item that seems to be hanging out there is the SAS program at the 
bottom labeled PROC REPORT. Although the label might be informative, 
seeing how it relates to the other items is difficult.

Connecting the dots with links
The relationships described in this sample project so far, as shown by the 
arrow links in the process flow, are implicit. That is, SAS Enterprise Guide 
detects these relationships and illustrates them in the process flow view, 
with no intervention needed from you. SAS Enterprise Guide also lets you 
define your own links among items. This adds even more readability to your 
project and helps enforce the sequence in which items are run.

For example, suppose that the lone SAS program with the PROC REPORT 
label is meant to report on the JoinResult table. To build an explicit link from 
the data table to the SAS program, you could do the following:

 1. Right-click the JoinResult item and choose Link JoinResult To.

  The Link window appears, showing a list of candidate items in the proj-
ect to which you can link.

 2. Choose the PROC REPORT item from the list, and then click OK.

  The process flow view updates to show the new relationship, as shown 
in Figure 17-2.
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Figure 17-2: 
The missing 
link, found!

 

Another way to draw this link is to literally draw the link. You can

 1. Select an item in the flow by clicking it.

 2. Position the mouse pointer near the edge of the item and click.

 3. Drag an arrow to connect to another item, as if you were drawing a 
line segment in a paint application.

This method is more intuitive in concept, but it can be a little tricky to 
master.

 When you link a data item to a SAS program item as input, SAS Enterprise 
Guide automatically assigns the data reference to the &SYSLAST macro 
variable before running the SAS program. Most SAS procedures will use the 
&SYSLAST value as the DATA= value, if set. You can use this technique to 
associate data tables with generic SAS programs without having to refer to the 
data by name in the program.

Avoiding entropy with ordered lists
The process flow ties related tasks together and makes it easy to run them 
all as a group, ensuring that tasks that produce output needed by other tasks 
are run first. But what if you want to run just a subset of the tasks in your 
project but still keep them in a certain sequence? The manual method would 
have you selecting each task one at a time, running it, waiting while it com-
pleted, and repeating this for each task in order.

SAS Enterprise Guide has a hidden gem of a feature — ordered lists — which 
lets you build simple lists of tasks from your project that you want to run in a 
prescribed sequence. You can select these tasks à la carte from anywhere in 
your project, including across multiple process flows, running them in what-
ever order you need.

To create an ordered list, follow these steps:

 1. Choose File➪New➪Ordered List.

  The Ordered List window appears.
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 2. Click Add.

  The Select window appears, presenting you with a list of all the tasks in 
your project.

 3. Choose the tasks you want to include by clicking them; then click 
Open to add them to your list.

  Press Ctrl while clicking to select multiple items at once.

  Figure 17-3 shows an example of the Ordered List window with a few 
tasks added. At this point, the tasks might not be in the correct order for 
your needs.

 

Figure 17-3: 
Order SAS 

around with 
ordered 

lists.
 

 4. To change the sequence for a task, select it in the list and click the Up 
or the Down button to move it within the list.

 5. (Optional) If you want to run the tasks immediately, click Run.

 6. When the list of tasks reflects the order that you want, click Save.

  The ordered lists that you create appear in a special Ordered Lists sec-
tion of your project view.

To run an ordered list after you create it, right-click the list item in the 
Ordered List section and choose Run Ordered List. SAS Enterprise Guide 
runs each task in the list in the correct order.

Generating project logs: 
Your work on record
Every task and SAS program that you run in SAS Enterprise Guide generates a 
log file as part of its output. SAS programmers rely on log files to show what 
work was performed, how long it took to complete, and whether any errors 
or warnings occurred.

The project log is an aggregated view of all the log files for all the tasks in your 
project. Every time you run your task or even the entire process flow, SAS 
Enterprise Guide adds the logs to the project log. The logs accumulate across 
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iterations, meaning that the project log offers a history of every task you’ve 
run in your project. When you save your project, SAS Enterprise Guide saves 
your project log along with it.

The project log feature is not enabled by default, so if you want to build up 
this project history, you should turn it on when you create your project. To 
enable the project log, do the following:

 1. Choose View➪Project Log

  The Project Log window appears in the project content area.

 2. Click Turn On.

  The Project Log adds an entry to indicate that you “flipped the switch,” 
as shown in Figure 17-4. All task and program activity that you perform 
from this point forward will be recorded in the project log.

 

Figure 17-4: 
Project 

log — you 
have to flip 
the switch 

yourself.
 

 Note that the project log won’t contain any content until the first time you run 
tasks after turning it on.

The project log remains enabled for the life of the project. Because long-lived 
projects can accumulate large log files, SAS Enterprise Guide lets you clear 
the log as needed, saving it to an external file if you want to save it outside 
the project.

You can view the project log at any time by choosing View➪Project Log. If 
you want to pause the recording activity in the log or clear the log to start 
over, simply click the Turn Off or Clear Log button at the top of the Project 
Log view.
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Letting SAS Tasks Do the Heavy Lifting
SAS Enterprise Guide supplies nearly 90 tasks that generate SAS program 
code for you, and all you have to do is point and click. The tasks cover basic 
data reporting, plots and charts, and advanced statistics.

You can use these tasks as a starting point for writing SAS programs, letting 
SAS Enterprise Guide generate as much of the code as possible.

SAS tasks cover the most popular options for SAS procedures. However, 
it doesn’t take long for an experienced SAS programmer to discover that 
something is missing — some option or statement that hasn’t surfaced in the 
point-and-click task interface.

There is a simple and obvious remedy: Use the SAS task to generate as many 
of the statements and options as possible, and then take a copy of the gener-
ated code and use it as the basis for your own SAS program. The disadvan-
tage of this approach is that after you create your own SAS program from the 
task-generated version, you can no longer use the task user interface to main-
tain the program. You are on your own with the SAS program editor.

Here’s a better way: Many SAS tasks allow you to insert your own statements 
and options at predefined points within the task user interface. By using 
this feature, you can have it both ways: point-and-click for the mainstream 
options with the capability to customize the generated SAS program with 
some extra statements.

Here are the steps to insert your own statements within a task, using the One-
Way Frequencies task as an example:

 1. Choose Tasks➪Describe➪One-Way Frequencies, using the data of your 
choice.

  The task window appears.

 2. Use the controls on the page to select the variables you want to ana-
lyze and any other options.

 3. Click the Preview Code button (at the bottom left of the task window).

  The Code Preview window appears with the SAS program code that 
reflects your selections thus far.

 4. On the top of the Code Preview window, click the Insert Code button.

  The User Code window appears, as shown in Figure 17-5.
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Figure 17-5: 
Bend the 

SAS tasks 
to your will 

with custom 
code.

 

  As you scroll through this user code view, note several lines labeled 
double-click to insert code. These are the locations in the SAS 
program that the task defines for you, allowing you to insert your own 
statements and options.

 5. To insert your own code, double-click one of the indicated lines.

  The Enter User Code window appears with a text field.

 6. Type your own SAS code segment into the text field.

 7. After you add the options you want, click OK.

 8. Click OK in the User Code window to close it.

 9. Click the Preview Code button again in the task window to close the 
Code Preview window.

  Clicking the Preview Code button toggles the Code Preview window on 
and off.

  Note that whatever user code you enter is merged into the task-generated 
code as is, so you need to take special care that the code you enter 
is syntactically correct and makes sense at the insertion point you 
selected. If you make a mistake, you’ll see errors in the SAS log when 
you run the task.

Being Flexible with Project Prompts
Like most software development, SAS programs tend to evolve. The first 
stage of any given SAS program usually consists of DATA step code and pro-
cedure statements written to perform a task against a specific source of data. 
Perhaps the program is required to meet a short-term goal or simply serve as 
a prototype or proof of concept.
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If you get good results with that first version of the program, chances are 
good that you or someone else will want to use your program to analyze a dif-
ferent data source or perhaps even a variety of data sources. It’s at this point 
in the SAS program lifecycle that you might consider restructuring the pro-
gram code to be more generic and reusable. Perhaps you would use macro 
variable substitution with %LET statements at the top of your program to 
assign values as needed, or you might devise a fancier version that contains a 
SAS macro program with parameters in the macro call.

SAS Enterprise Guide can integrate with your SAS programs using proj-
ect prompts. You can think of prompts as SAS macro variables that SAS 
Enterprise Guide keeps track of, so that when you run your project, the appli-
cation knows enough to prompt you for values. After gathering responses to 
the interactive prompts, SAS Enterprise Guide generates the %LET statements 
for you and submits them ahead of your program.

 Prompts in SAS 9.2 were known as parameters in previous releases. In SAS pro-
grammer terms, though, you can think of them as fancy SAS macro variables.

Whereas macro variables are usually simple constructs in SAS, prompts can 
be much more sophisticated and provide a helpful prompting experience to 
an end user. You can create prompts to accept text strings, numbers (with 
range validation), single or multiple values from a predefined list of values, 
date or date-time values, and even variable names for use in SAS task roles.

To get started with project parameters, follow these steps:

 1. Choose View➪Prompt Manager.

  The Prompt Manager window appears. This window is a docked window 
in the SAS Enterprise Guide workspace.

 2. Click Add.

  The Add New Prompt dialog box appears.

 3. Type a name for your prompt.

  SAS Enterprise Guide automatically forms a valid SAS code name or 
macro variable name from the descriptive name you enter. You can 
change this code name if you want. You also have the option of adding a 
description to help document the prompt.

 4. Click the Prompt Type and Values tab.

  This tab offers a list of prompt types to choose from, including text, 
numeric, and date. Figure 17-6 shows an example of what this dialog box 
might look like; its contents vary depending on the prompt type and 
data value type that you specify.
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Figure 17-6: 
Add a new 

prompt 
loaded with 

options.
 

  In this example, the prompt type is text, and the method for prompting 
is User selects values from a static list. With this list type, 
you have the opportunity to specify the contents of the list to present 
during a prompt. The Get Values button (to the right of the values list) 
offers an easy way to populate the list based on data values in a SAS 
data set or other data source.

  Note that the Prompt Type and Values tab contains many options for 
how to treat this parameter. You can specify a default value, enclose the 
value in quotes, specify range checking options, and more. The window 
has too many options to describe here; you should be able to find a 
combination of options to fit your needs.

 5. When you finally settle on all your options, click OK to add the 
prompt to the project.

The most natural place to use prompts in SAS Enterprise Guide is in Query 
Builder. You can make a query definition much more flexible by using 
prompts in filters. For example, instead of creating a filter that equates to 
WHERE REGION=”EAST”, you can substitute a prompt value for the literal 
value “EAST” and prompt for the valid regions. Figure 17-7 shows an exam-
ple of a query that references two prompts.
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Figure 17-7: 
A query def-

inition that 
can answer 
a thousand 
questions.

 

Note that the filter definitions simply reference SAS macro calls with your 
selected prompts. Query Builder is smart enough to recognize when you use 
project prompts, so SAS Enterprise Guide presents a prompt for values each 
time the query is run. Figure 17-8 shows an example of the prompts that you 
would see when this query runs.

 

Figure 17-8: 
A query 

that anyone 
can run and 
understand.

 

When you take a process flow and make it into a stored process, SAS 
Enterprise Guide is smart enough to promote your project prompts into 
stored process prompts with no extra work on your part. The prompting 
experience from a stored process is virtually identical to that of a process 
flow with project prompts.
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Keeping Off-Limits: Stuff 
That Won’t Work

Unfortunately, the world of SAS Enterprise Guide isn’t completely Utopian. 
A handful of SAS programming practices simply won’t work, at least not 
without a struggle.

X statements and SYSTASK (tsk, tsk)
Many SAS programs use the X statement and the SYSTASK function to escape 
from the SAS program and perform some work in the shell of the operating 
system where the program is running. For example, these techniques allow 
you to copy files among folders, query the contents of directories, and run 
batch files or shell scripts.

 The default centralized SAS environment disables the use of the X statement 
and the SYSTASK function. The reason is that in a centralized environment 
accessed by dozens or hundreds of people, these types of shell-level com-
mands can represent a security risk and introduce instability. SAS Enterprise 
Guide makes it easy for less-experienced users to have access to your SAS 
environment. Perhaps it isn’t a good idea for those novice users to have unfet-
tered access to your system shell environment as well.

You can work around this limitation with the cooperation of your system 
administrator. You can configure your SAS environment to allow these 
statements again, using the ALLOWXMD system option in the SAS startup 
command. However, use this approach with extreme caution, ensuring that 
everyone involved understands the potential risks of rogue SAS programs.

DDE is DOA
DDE, or Dynamic Data Exchange, is a 20-year-old protocol that Microsoft 
Windows applications can use to send messages and commands to each 
other. The SAS programming language includes a FILENAME statement 
access method for DDE to facilitate conversations between SAS for Microsoft 
Windows and other applications. For years, SAS programmers have used 
DDE to programmatically read and write data in Microsoft Excel worksheets. 
When the SAS program runs, it issues commands to start a Microsoft Excel 
process and establish a communication link, open workbook files, and access 
data in particular worksheet cells. It’s interesting to watch such programs in 
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action because Microsoft Excel windows pop up and values appear in cells as 
if typed by an invisible hand.

DDE technology works only under certain conditions, and these conditions 
often aren’t met when you use SAS Enterprise Guide:

 ✓ The two processes communicating via DDE must be running on the 
same machine. In a distributed environment in which SAS runs on a 
remote server, the version of Microsoft Excel on your local PC is inac-
cessible to your SAS program. Remember that the DDE link is between 
Microsoft Excel and SAS, not SAS Enterprise Guide. The remote SAS ses-
sion might even be running on a non-Windows system, such as UNIX, 
where DDE isn’t supported at all.

 ✓ The SAS session must run in a windowing environment. Even if your 
SAS session is running on a PC that has Microsoft Excel installed, the 
SAS session is running headless, meaning that it has no visible win-
dows. Without this window environment in place, DDE (which relies on 
Windows messages) is not effective.

SAS Enterprise Guide has built-in features to import and export data to and 
from Microsoft Excel, and you can use those features to regain some of the 
ground lost without DDE. However, SAS Enterprise Guide doesn’t offer the 
same level of control at the cell level as DDE.

Nowhere to show: SAS/AF 
and %WINDOW
SAS/AF is a legacy application development environment that is built right 
into SAS. Using SAS/AF components, such as frames and screen control lan-
guage (SCL), you can build applications that drive SAS processes. The user 
interface appears dated compared with most modern desktop applications 
and Web-based applications, but some companies continue to rely on their 
investment in these early, full-screen applications.

Because of the client/server nature of SAS Enterprise Guide and SAS, SAS/AF 
applications are not accessible in SAS Enterprise Guide. These are full-screen 
applications hosted in SAS; and with SAS operating as a server, there is no 
“screen” to host these windows. In fact, any SAS language feature that would 
normally produce a prompt or window in an interactive SAS session is off-
limits with SAS Enterprise Guide. This includes %WINDOW statements, PROMPT 
options on LIBNAME statements, and interactive environments such as the 
REPORT window and the DATA step debugger.
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In general, SAS statements that require user interaction and that would not 
work well in a SAS batch program won’t work well in SAS Enterprise Guide 
either. Fortunately, SAS Enterprise Guide offers modern replacements for 
many of these interactive features. You can achieve much of the same expe-
rience (and more) through project parameters, Query Builder, and built-in 
tasks. In fact, you can even extend SAS Enterprise Guide with custom tasks, 
fulfilling the needs served by SAS/AF programs for so many years.

Ending control with ENDSAS
In the world of sophisticated batch SAS programs, using the ENDSAS state-
ment to control program flow is common practice. The ENDSAS statement, as 
the name implies, ends the current SAS session. You might use this statement 
in a batch program to terminate processing when you encounter certain 
conditions.

However, in SAS Enterprise Guide, the SAS session is your lifeline to your 
results and SAS log. If your SAS program executes the ENDSAS statement, it’s 
sort of like hanging up the phone before you’ve heard all the important infor-
mation. Your results become disconnected and not retrievable from your SAS 
Enterprise Guide project.

Before you run such SAS programs with SAS Enterprise Guide, rework the 
logic to avoid using ENDSAS. Instead, you can change the structure, perhaps 
using macro statements, to conditionally execute just the code that you want 
instead of terminating the SAS session.
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The Par t of Tens
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In this part . . .

The Part of Tens is where we store those useful tips 
that would be pretty darn tough to figure out on your 

own. Even if you’re an experienced SAS programmer or 
administrator, chances are good that you’ll discover 
something new by reading this part. We offer tips on 
increasing your productivity, info for admins, and some 
extras to boot.
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Chapter 18

Ten SAS Enterprise Guide 
Productivity Tips

In This Chapter
▶ Using shortcut keys for quick action

▶ Multitasking with multiple sessions

▶ Sniffing out your server software

▶ Switching out your inputs

▶ Watching the log while code runs

▶ Moving data on the fast track

▶ Having fun with custom tasks

▶ Selecting, then running, your code

▶ Setting data performance options

▶ Scheduling projects

SAS Enterprise Guide is a big application, sporting dozens of menu items 
and hundreds of windows and forms. The application is capable of 

so much, but many people who use it tend to spend all their time in a few 
focused areas related to their jobs.

This chapter offers a selection of ten helpful hints and tips to guide you while 
you explore SAS Enterprise Guide. Remember, it can be fun to try new things, 
so stray off the path occasionally and see what you can find.
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Know the “Keys” to Success
In addition to the usual shortcut keys for copy, cut, paste, and so on, there 
are essential shortcut keys to quick action in your SAS Enterprise Guide 
session:

 ✓ F4: Takes you directly to the Process Flow view.

 ✓ Ctrl+M: Maximizes the view of the current document, whether show-
ing data, code, or results. The view expands to occupy the entire SAS 
Enterprise Guide workspace. Use Ctrl+M again to restore the view to 
normal.

 ✓ F8: Submits the SAS program for processing when a code window is 
active. Experienced SAS programmers will remember this key because 
it’s the same key used to submit programs in SAS Display Manager.

Don’t Limit Yourself: Use 
More than One Session

SAS Enterprise Guide can open just one project file at a time, but nothing is 
stopping you from opening multiple SAS Enterprise Guide sessions to work 
on multiple projects at once.

With multiple sessions open, you can even copy and paste content among dif-
ferent projects, including tasks, queries, and data references.

See What’s Installed on Your Server
To see the SAS products that your site has licensed and installed on your SAS 
server, do the following:

 1. In the Server List, connect to your SAS server by clicking its name to 
expand it.

 2. Right-click the server icon and choose Properties.

 3. In the Server Properties window that appears, click the Software tab 
and then click View SAS Server Products.

  A window appears with the summary of products that were selected, 
showing which are licensed — and of those, which are installed for use.
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Change the Input Data for a Task
Most tasks in SAS Enterprise Guide require a data source for input. After you 
select task options and run a task for one input data source, changing the 
task to use a different input data source but keeping all the other options you 
selected is easy.

To change the input data source for a task, follow these steps:

 1. If the new input data source isn’t already referenced in your project, 
add it to your project.

  Choose File➪Open➪Data to select data.

 2. Right-click the task in your process flow and choose Select Input Data.

  A menu appears with a list of the other data sources in your project.

 3. Choose the input data source that you want to use.

  The process flow automatically refreshes to show the new data source 
as flowing into the task.

  If the new data source doesn’t contain all the columns referenced within 
the task (columns that might have been in the previous data), you have 
to open the task and correct any necessary column assignments.

Watch the Log Grow
If you’re running a monster SAS program, you don’t need to wait for it to 
finish to see its progress. Simply right-click the running task or program item 
in your Process Flow and choose Open Log. You can watch the SAS log scroll 
by, even as your SAS program runs on a remote SAS server.

If you open the project log (View➪Project Log), you can monitor the progress 
of the entire project as one task leads into the next.

Copy Data from One SAS 
Server to Another

You can use the Upload and Download Data tasks to copy data files between 
servers. You can download the files from the source server to your local PC, 
and then upload the files from your PC to a destination server.
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 1. Choose Tasks➪Data➪Download Data Files to PC.

  The Download Data Files to PC window appears.

 2. Click Add to find the SAS data sources that you want to copy.

 3. Select your data files (you can have several in the list), and then click 
Next.

 4. Specify a destination file on your local PC to store the data files.

  If you intend to use this folder only as a holding area before you upload 
the files, the folder can be a temporary area (such as C:\Temp).

 5. Click Finish to run the task and download the files.

  This copies the files from the SAS server to your PC and might take a few 
moments to complete. The following steps let you then copy the files 
back to a different SAS server.

 6. Choose Tasks➪Data➪Upload Data Files to Server.

  The Upload Data Files to Server window appears.

 7. Click Add to select the data files to upload.

  The Select Data window appears.

 8. Navigate to the folder where you downloaded the data files in Step 4, 
select all the files, and then click Open.

 9. Click Next.

 10. Select the destination SAS server and SAS library.

 11. If you want to work with these files immediately in your project, leave 
the Add Data Files to Your Current Project option selected.

 12. Click Finish to upload the data.

 Although these steps have you move the data files twice (once from the source 
to your PC, and then once from the PC to the target server), this method is 
still much faster than other possible approaches. The reason that it’s fast is 
that the upload and download operations are simple file transfers (similar to 
FTP) and don’t involve opening, reading, and writing records of data, which 
can take much longer.

Expand Your Horizons with Custom Tasks
You can extend the capabilities of SAS Enterprise Guide with custom tasks. 
Developing new custom tasks is an advanced process requiring not only 
SAS programming skills but also Microsoft Windows programming skills. 
However, anyone can easily use custom tasks.
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On the SAS support Web site, SAS provides a collection of custom task exam-
ples, many of which are useful just as they are. For example, tasks are avail-
able to merge data, create picture formats, and browse SAS catalog entries. 
To see the available custom tasks, visit support.sas.com/eguide.

Submit a Selection
If you have a large SAS program but need to run only a bit of it (for example, a 
single DATA step or a macro definition), you don’t need to submit the entire 
program in SAS Enterprise Guide. To submit just a subset of the program, 
highlight the statements that you want to submit in the code editor. Then 
right-click and choose Submit Selection on SAS Server, where SAS Server is 
the name of your SAS server. SAS Enterprise Guide submits just the selected 
statements; the resulting log and output reflects the selected statements, not 
the entire program.

Don’t Wait for Data to Open
When you add data to your project, SAS Enterprise Guide opens the data grid 
view so that you can see the first batch of records. This can take several sec-
onds to complete, depending on the location and type of data.

If you’re already familiar with your data and don’t want to wait for the data 
view to open, you can turn off this behavior by default. To change this 
option, follow these steps:

 1. Choose Tools➪Options.

 2. In the Options window that appears, choose the Data: Data General 
category in the left pane.

 3. Deselect the Automatically Open Data When Added to Project check 
box.

 4. If you also want to save time by opening results from programs and 
tasks, choose the Results: Results General category and then clear the 
Automatically Open Data or Results when Generated check box.

Schedule Your Project
After you get your SAS Enterprise Guide project running just the way you 
want it, you can schedule it to run unattended, even when you’re not logged 
into your computer.
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To schedule a project, choose File➪Schedule Project. SAS Enterprise 
Guide creates a script file and helps you to schedule the script through the 
Microsoft Windows Task Scheduler. The script, when run, automates SAS 
Enterprise Guide to open, run all tasks, and save your updated project.

 Although the project can run while you’re not logged into your computer, 
your computer does need to be turned on and plugged into a network connec-
tion to have access to any remote servers and data that it needs. Also, for a 
schedule task to run unattended, you must provide your Microsoft Windows 
user ID and password in the Task Scheduler interface.
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Ten Tips for Administrators
In This Chapter
▶ Controlling user space for data

▶ Managing your SAS user IDs

▶ Matching SAS features to the end user

▶ Keeping your metadata in sync

▶ Getting the most from information maps

▶ Keeping queries running smoothly

▶ Sharing reports on the Web

▶ Ending unruly SAS jobs humanely

▶ Monitoring SAS processes in the operating system

▶ Working with logs of all shapes and sizes

Up until just a few years ago, if you were a SAS administrator, your life 
was relatively uncomplicated (at least where SAS software was con-

cerned). Your main duties included keeping the SAS license — SETINIT — 
current for the handful of SAS users in the organization. Perhaps you served 
as the SAS site representative, acting as a liaison between your SAS user 
community and SAS technical support staff. You might also have kept one or 
two SAS/SHARE servers running so that multiple SAS users could access your 
valuable SAS data simultaneously.

Today, SAS software comes in many shapes and sizes. It’s in front of more 
users than ever, some of whom might not even realize they’re using SAS. This 
chapter offers a selection of ten tips for the SAS administrator. These nuggets 
of knowledge are not obvious or well documented elsewhere, so they might 
prove very useful to you.
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Determining When SASUSER 
Isn’t Usable

The SASUSER library is sort of the My Documents location for output that 
you want to save across SAS sessions. Experienced SAS programmers know 
that SASUSER is a user-specific location that they can rely on for semiperma-
nent storage. It’s not exactly an enterprise-class storage repository, but it’s 
not a temporary scratch space, either.

In this new world of SAS within a distributed environment, two common con-
figurations make SASUSER unusable as a storage area that persists across 
sessions:

 ✓ SAS running on IBM z/OS: The first configuration is specific to the IBM 
z/OS (the mainframe system formerly known as OS/390, which in turn 
was formerly known as MVS). When accessing a z/OS SAS session from 
a client application such as SAS Enterprise Guide, the SAS session is cre-
ated with the SASUSER library marked as temporary. This means that it 
behaves just like the WORK library; when the SAS session is over, any-
thing stored in the library is deleted.

 ✓ SASUSER is configured as read only: This troublesome second configu-
ration is common in SAS 9 deployments. Because some types of SAS 9 
servers (such as the SAS Stored Process server) typically run under an 
administrative server account, the SASUSER library doesn’t even really 
make sense.

  As a result, the typical SAS 9 deployment includes the RSASUSER system 
option in all server configuration files. The RSASUSER option tells SAS 
to treat the SASUSER library as read-only, thereby rendering it off-limits 
for output from your SAS programs. Technically, you can remedy this by 
making sure that the configuration file used to launch your workspace 
servers doesn’t contain the RSASUSER option. However, a better prac-
tice is to avoid the use of SASUSER in the distributed environment. This 
helps ensure that SAS programs behave correctly in stored processes as 
well as in interactive SAS and SAS Enterprise Guide sessions.

Managing Logins from SAS 
Enterprise Guide Explorer

In most organizations, resources such as databases and servers require cre-
dentials for a user to access them. In SAS, credentials are managed as logins, 
and logins are associated with your metadata identity.
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Different types of resources require different logins, spread across a variety 
of authentication domains. Your metadata identity is like a key ring, and each 
login is like a key that unlocks a different resource.

For example, the login required to connect to a SAS workspace might be dif-
ferent than what is needed for an Oracle database. Your SAS workspace host 
and the Oracle database server have different authentication domains so that 
you can have distinct logins for each resource.

To see what logins you have on your key ring, you can do the following in SAS 
Enterprise Guide:

 1. Choose Tools➪SAS Enterprise Guide Explorer.

  The SAS Enterprise Guide Explorer window appears.

 2. Choose File➪Manage Logins.

  The Login Manager window appears, as shown in Figure 19-1.

 

Figure 19-1: 
Login 

Manager 
offers a key 

to your keys.
 

  This window offers a single view of the logins to which you have access. 
From here, you can add and delete logins, and also update the user ID 
and password values for the logins you already have. Some logins are 
inherited as group logins; you can’t delete or change those from here. 
However, seeing which logins might affect your ability to access pro-
tected resources can be useful.

Disarming Application Features
You might have noticed that SAS Enterprise Guide Explorer is a useful tool 
for viewing and modifying your SAS environment. Some SAS administrators 
might say it’s too useful — especially the part that lets you modify library 
definitions.
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SAS Enterprise Guide offers such a wide range of capabilities that you might 
be looking for a way to keep your end users from becoming overwhelmed or 
straying into dangerous territory. Beginning with SAS 9.2, you can control 
which capabilities are available in certain SAS applications by using role-
based settings.

In SAS Management Console, role definitions are part of the User Manager 
component. You can assign a collection of capabilities to each role; each SAS 
application exposes a set of capabilities that you can enable or disable. SAS 
Enterprise Guide and SAS Add-In for Microsoft Office currently offer the most 
control; they provide more than 100 capabilities (tasks and features) that an 
administrator can turn off.

What types of tasks might you want to restrict? Here are some examples:

 ✓ The ability to launch SAS Enterprise Guide Explorer (and thus access 
administrative functions)

 ✓ The ability to run the Query Builder task (which permits novice users 
to submit potentially expensive database queries), in favor of using the 
simpler Filter and Sort task

 ✓ The ability to run SAS tasks that use SAS products that are not available 
in your installation (for example, not all SAS customers have SAS/QC, 
which is required to use the p-Chart task)

When a user starts SAS Enterprise Guide in restricted mode, a subtle notifica-
tion appears in the status bar, as shown in Figure 19-2. The user can click the 
Functions link to see a list of enabled and denied capabilities.

 

Figure 19-2: 
What a 

restricted 
user sees.

 

Using METALIB to Synchronize 
Metadata with Reality

SAS libraries defined in metadata can contain definitions for tables (SAS data 
sets or views) that reside in those libraries. Some SAS applications (such as 
SAS Information Map Studio) require that those tables be registered in meta-
data before they can be used.
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So if you have SAS programs that create data tables that you want to use 
later, how can you ensure that the metadata contains the table definitions? 
The easiest method is to use the METALIB procedure. PROC METALIB can 
report on existing library contents, create a report of the differences between 
the physical contents of the library and metadata, and synchronize the two.

SAS Enterprise Guide offers a user interface to help you run PROC METALIB; 
you can find it by choosing Tools➪Update Library Metadata. You can access 
full documentation for the METALIB procedure from the SAS support Web 
site (support.sas.com).

Getting Better Performance 
from Information Maps

SAS Information Maps can simplify data access for end users, but ensuring 
good data access performance from all environments can be tricky. Here are 
two reasons why SAS Enterprise Guide and SAS Add-In for Microsoft Office 
need special consideration when accessing Information Maps:

 ✓ These two products need access to the SAS server and libraries 
where Information Map data reside. This is an issue only if more than 
one SAS server is defined in your environment. Data access is most 
efficient when you open the data using the server that is closest, in 
relative terms, to the data source definition. Think about the structure 
of Information Maps: Maps contain columns, which originate from 
tables, which reside in libraries, which are associated to a SAS server. 
Therefore, you achieve the best performance when you access the 
Information Map using the server that connects to the related library 
definitions.

 ✓ SAS Enterprise Guide and SAS Add-In for Microsoft Office can access 
the detail data of the Information Map. The detail data can be appropri-
ate for these applications, which let you perform further ad hoc analysis 
with the data. Each application offers the option to retrieve an aggregated 
view. Because the detailed data is likely to have much more volume than 
the aggregated view, optimized access is even more important.
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Making Your Database Work for You 
with Implicit Pass-Through

You can use SAS Enterprise Guide to build queries that run on any database. 
Query Builder generates SQL statements, and SAS/ACCESS components pro-
vide transparent access, using SAS libraries, to databases that are not part 
of SAS.

Every database vendor supports a different dialect of SQL and a different set 
of SQL functions. Still, Query Builder in SAS Enterprise Guide generates the 
same SQL statements, regardless of the target database. It can get away with 
this apparent lazy approach because SAS/ACCESS has a feature called implicit 
pass-through, which optimizes the SQL for the target database before passing 
it on. This means there is a better-than-even chance that the database server 
(instead of SAS) will process your generated query; having the database do 
all the work is the best scenario for optimum efficiency.

However, you can make selections in Query Builder that preclude pass-
through, forcing SAS to pull large amounts of data from the database to 
process in your SAS session. For example, if you select to join two tables and 
narrow the result set with filters, and one of those tables is a SAS data set 
(not in the database), SAS might have to pull the entire second table from the 
database, perform the join, and then filter, instead of pulling only the match-
ing records from the database.

Another way to break pass-through is to specify a filter expression that con-
tains a function supported only in SAS (and there are plenty of those). If the 
database server doesn’t have a corresponding function to match what is in 
your expression, SAS must pull the entire table from the database and then 
process it in your SAS session.

The key to success is an awareness of which query actions are database 
friendly. You might have to encourage some end users to break up a large 
complicated query into a few smaller ones, simply to ensure that the data-
base server is used for the heavy lifting. For example, it might be more effi-
cient to upload a small table to the database before joining it with a larger 
table — ensuring that the join operation can happen on the database server.

If you’re concerned that your end users don’t know enough about the data-
base structure to use Query Builder efficiently, you can disable the feature 
or disable just the Join features. See “Disarming Application Features,” pre-
sented previously in this chapter, for more information.
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Publishing Reports from 
SAS Enterprise Guide

You can use SAS Enterprise Guide to build sophisticated reports, which you 
can then share with SAS Web Report Studio users. Here is a summary of how 
to make the planets align so that publishing can work:

 1. Create your output in SAS Enterprise Guide, using the SAS Report 
format.

  You can’t share HTML, PDF, RTF, or listing output with SAS Web Report 
Studio.

 2. If you want the shared report to be dynamic (refreshed each time you 
access it in SAS Web Report Studio), you must create a SAS stored pro-
cess to produce the desired result.

  See Chapter 11 for a description of SAS stored processes and how to 
create them.

 3. If you build a composite report with the built-in Report Builder (using 
File➪New➪Report), each part of the report must originate from a 
stored process (if you want all parts to be dynamic).

 4. SAS Web Report Studio must be configured with Report Services 
enabled.

  This allows SAS Enterprise Guide to communicate with SAS Web Report 
Studio. SAS Enterprise Guide connects to the Report Services through 
the Web infrastructure platform (informally called “the WIP” in some 
SAS notes and documentation.)

Catching and Killing a 
Runaway SAS Session

We’ve all made a mistake that we immediately regret. For SAS users, the mis-
take often takes the form of a foolhardy query that, if left unstopped, would 
run for days.

When you submit a query like this in SAS Enterprise Guide, you have two ways 
to atone for your mistake. In the task status window (accessed by choosing 
View➪Task Status), you can right-click the query item in the list and choose 
Stop. With improvements in SAS 9.2, canceling a SAS job in this way stands a 
good chance of success. It’s also the cleanest approach because it allows SAS 
to “reset the stage” for your next request (by cleaning up intermediate results 
and temporary data) and also terminate any related database queries.
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Alternatively, you can right-click the item in the task status window and 
choose End SAS Process. That kills the SAS process, putting it out of its 
misery.

 Killing the SAS process can have a few side effects. For example, any tempo-
rary data or results that you had in your SAS session are gone, following your 
SAS workspace process to the grave. Also, if your query request was access-
ing another database process via a SAS/ACCESS library, the database process 
might continue to process the request until you intervene further.

Telling One SAS.EXE from Another
The SAS Metadata Server, workspace server, OLAP server, stored process 
server, SAS/SHARE server, and other special SAS servers all have one basic 
thing in common: Namely, they all show up as SAS.EXE processes when run-
ning under Microsoft Windows. This can make it a challenge to determine 
which SAS processes are orphaned or consuming all your CPU cycles.

The Process Explorer tool from Microsoft (originally developed by Sysinternals) 
is a Task Manager replacement that offers more detail about running pro-
cesses. With this tool, you can view details about SAS processes that are run-
ning on your server and discern the different SAS server processes.

Figure 19-3 shows an example of a system with several SAS processes. You 
can see from the command-line details column that one process represents 
the SAS Metadata Server (running as a service) and another is the SAS stored 
process server (judging from the -config option). The other two SAS.EXE 
processes are workspace sessions.

 

Figure 19-3: 
Will the 

real SAS 
Metadata 

Server pro-
cess please 

stand up?
 

You can find Process Explorer and other useful process-sniffing tools at 
technet.microsoft.com.
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Peering under the Covers 
with Process Logs

SAS programmers are familiar with SAS logs, which provide details about 
what happened during their SAS programs.

SAS administrators need to become familiar with server logs. Each class of 
SAS server offers its own style of log, providing appropriate information. Here 
is a summary of the popular log types:

 ✓ SAS Metadata Server log: Contains details of which users and processes 
connect to the SAS Metadata Server. It can also show when metadata is 
added, deleted, and modified — and by whom.

 ✓ SAS object spawner log: Contains initialization details for the serv-
ers that it controls. Also contains details about connections to work-
space and stored process servers, how those processes were spawned 
(launched), who attempted to connect, whether they were successful, 
and error conditions if failures occurred.

 ✓ SAS workspace server log: Contains a snapshot of activity during a 
single SAS workspace session. This activity includes data access and 
SAS code processing. Usually, one workspace log file exists for each 
workspace process that is spawned. This means that the folder that con-
tains the log files can become cluttered quickly, especially if many users 
are connecting to SAS sessions.

You can configure the logging activity of each server at a range of detail 
levels. The default is to show just the high-level activity, but you can tweak 
the options to get the nitty-gritty details, too. Much of the low-level details 
are useful only to SAS support staff to assist in diagnosing issues.

To configure the logging behavior for these SAS servers, you use the SAS log-
ging facility (also known as Log4SAS). You can find more guidance about col-
lecting such logs on the SAS support Web site at support.sas.com.
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Chapter 20

Ten (or More) Web Resources 
for Extra Information

In This Chapter
▶ Finding support

▶ Discovering what SAS offers

▶ Seeing what others are doing with SAS

▶ Connecting with other SAS users

▶ Finding answers

▶ Discovering more about statistics and analytics

▶ Getting more information

Okay, we lied! We’re supposed to offer just ten resources, but we’ve 
given you more for your money with seventeen online resources. Read 

on for some helpful Web sites.

Where Do I Go For Support?
Just go to support.sas.com for technical support, online manuals, sam-
ples, user communities, software downloads (including service packs and 
hot fixes), and access to online and in-person training. You can search the 
same database that SAS Technical Support uses when you call with a prob-
lem. In addition, you can submit a problem online and view the status of your 
requests (called tracks) at any time.

29_539682-ch20.indd   33329_539682-ch20.indd   333 3/2/10   11:18 PM3/2/10   11:18 PM



334 Part VI: The Part of Tens 

What Else Does SAS Offer and How Are 
Others Succeeding with SAS?

Visit www.sas.com/software for details on SAS products and solutions by 
technology, by functional area, and by industry. For success stories with SAS 
in many industries and countries, go to www.sas.com/success/index.
html. To attend a local, regional, national, or special-interest user confer-
ence, go to support.sas.com/usergroups and find one that you find 
useful.

How Can I Connect with 
other SAS Users?

SAS users are a well-connected, self-organizing bunch, and they love to meet 
with each other virtually and in person. Visit sasCommunity.org for the 
latest real-world techniques and events. Or try www.sasprofessionals.
net, which is the Facebook for SAS users. If you want to find the trending SAS 
topics on Twitter, search for updates that use the #SAS hash tag.

Where Can I Get More Info on Making 
Effective Charts and Graphs?

Go to support.sas.com/sassamples/graphgallery and robslink.
com/SAS/Home.htm for overviews, papers, and examples of the many graph 
types possible with SAS. Many of them can be used with the applications 
featured in this book; others require some SAS programming on your part to 
customize and adapt them for your needs.

For more background on charting data, see processtrends.com/ for a 
business slant and www.math.yorku.ca/SCS/Gallery/ for a more statisti-
cal bent on good and bad graphics.
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Where Can I Ask Questions?
The SAS Discussion Forums at support.sas.com/forums are the perfect 
place to post your how-to questions and get answers from a knowledgeable 
community of SAS customers and employees. If you enjoy discussions via 
e-mail, consider subscribing to the SAS-L mailing list, hosted at www.
listserv.uga.edu/archives/sas-l.html.

Where Can I Discover More about 
Statistics and Analytics?

For analytics help specific to SAS, see support.sas.com/statistics. 
Look up more specific topic papers on statistics with SAS at www.lexjansen.
com/sugi/.

Where Can I Find Information 
That Didn’t Fit in This Book?

The Web site for this book is at support.sas.com/sasfordummies. The 
site contains many of the SAS Enterprise Guide project files used in this book 
as examples, as well as sample data and SAS programs that you might find 
useful. In addition, check out the blogs maintained by the authors at blogs.
sas.com/sasdummy and www.freakalytics.com.
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• A •
About SAS Enterprise Guide window, 273
Access tables

as importable fi le type, 76
importing with ODBC, 83–85
importing with OLE DB, 86

accessing data. See data access
Add New Prompt dialog box, 109, 110, 

309–310
Add-In model, 237
administered data, 91–93
administrators, tips for, 323–331
Adobe Acrobat reports. See PDF reports
Adobe Reader, 266
Advanced Expression Editor

accessing, 52
illustrated, 52, 53, 54, 243
from Modify Data Source 

dialog box, 243
from New Computed Column Wizard, 

52–54
single asterisk (*) multiplication 

button, 53
using, 53–54

aliases
defi ned, 107
in joining tables, 298
ALLOWXMD system option, 312
analysis of variance. See ANOVA
Analysis Services, 224
analytics. See also statistics

ANOVA, 172–175
assumptions, 166
capabilities, 13–14
concepts, 163–166
confi dence intervals, 166

correlation techniques, 170–172
counts and frequencies, 168–169
data transformation and, 169–170
distribution analysis, 167
examples, 13, 14
forecasting, 177, 184
multivariate analysis, 177, 183–184
p-values, 165
quality control, 177, 179–182
regression, 172–175
survival analysis, 177–179
variability, 164
variance, 165
Web resources, 335

annotation, report, 213
ANOVA (analysis of variance)

in categorical data analysis, 169
defi ned, 173
linear models, 173
mixed models, 173
nonparametric, 173
one-way, 173, 174

Append Table task, 114
appending tables, 114
area plots, 149, 150
ARIMA Modeling and Forecasting 

task, 186
assessment, data mining, 194–195
Assign Columns dialog box, 35
Assign Project Library task

adding, 278–281
defi ned, 278
library reference link, 281
running, 281

Assign Project Library Wizard
accessing, 88, 278
connection testing, 280
data source options, 280
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Assign Project Library Wizard (continued)

database fi le path selection, 279–280
Finish page, 90
library engine selection, 279
Name fi eld, 278
SAS server environment, 279
SAS server selection, 89
Specify Options page, 90

assumptions, in analytics, 166

• B •
background images, report, 265
Bar Chart task

accessing, 30
Data button, 30
illustrated, 31
running, 32
Titles button, 32

Bar Chart Wizard
accessing, 111
in graphical summary example, 111–113

bar charts. See also tasks
creating with Bar Chart task, 30–32
creating with code, 36–37
defi ned, 144
expansion, 145
graphical summary, 111–113
illustrated, 32, 145
orientation, 144
stacked, 145
vertical axis, 144

Basic Forecasting task
accessing, 70, 186
defi ned, 69, 186
Forecast Options settings, 71
illustrated, 70
report, 72
running, 71

bookmarks
OLAP, 232, 233
SAS Report, 130

Box Plot task, 156–157, 230–231
box plots

creating, 155–157
defi ned, 151
variations, 151
whisker, 138

bubble plots, 149, 150
business rules integration, 92
BY statement, 292

• C •
Calculated Measure Wizard, 232–233
calculated measures. See also measures

calculation categories, 232–233
defi ned, 232
example, 232

canonical correlation, 172
Canonical Correlation task, 172
case studies, SAS, 18
centralized control, 273
champion models, 194
channels

confi gured, 209
content, 208
content, adding, 209
defi ned, 208

Characterize Data task
accessing, 137
illustrated, 66
report, 66–67
statistics, 64
summarizing data with, 64
for summary reports, 137
using, 66–67
variables, 66–67

charts. See graphs
Chi-square test, 169
Choose Location dialog box, 248
client tier, 274, 275
Cluster Analysis task, 183
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code
bar chart creation with, 36–37
DATA step, 60
in Query Builder task, 59
SQL, 59–60

Code Preview window, 307, 308
Column Formats dialog box, 34–35
Column Headings dialog box, 35
columns. See also reports; tables

assigning, 35
computed, 52–59, 101
default, 34
formats, 114–115, 289–290
formatting, 34–35, 57–59
join, 97
length, 289
recoding, 101
renaming after importing, 80
selecting, 100
splitting, 115
stacking, 115

comma-delimited fi les, 77
comma-separated values (CSV), 203
comments, 298
Compare Data task, 114, 117
composite reports. See also reports

building, 37
creating, 38–40
defi ned, 37
as dynamic, 37
previewing, 41

compression, fi le attachment, 207
computed columns

creating (Expression Builder), 101
creating (Query Builder), 52–55
defi ned, 52
formatting, 55–59
name default, 54
renaming, 54

Computed Columns dialog box, 52
conditional highlighting

defi ned, 234
illustrated, 235
SAS Web Report Studio, 264

confi dence intervals, 166
confi gurations

centralized, 273–276
data access and, 276–281
determination questions, 271–272
information, viewing, 273
local, 272–273

contingency tables, 168
contour plots. See also graphs

defi ned, 152
illustrated, 152
uses, 153

control charts. See also quality control 
techniques

defi ned, 181
illustrated, 182
types of, 182

controlled experiments, 170
conventions, this book, 2–3
Copy to SAS Server dialog box, 244–245
copying data, 277, 319–320
correlation

analysis, 170
canonical, 172
coeffi cient, 171
Pearson, 170, 171
techniques, 170–171

Correlation task
accessing, 170
defi ned, 170
Pearson correlation, 170, 171
techniques, 170–171

counts, analyzing, 168–169
Create Format task, 114–115
Create New Data Source Wizard, 83
Create New SAS Stored Process Wizard

accessing, 216
code display, 216–217
illustrated, 216
Librefs window, 218
location specifi cation screen, 217–218
Prompts window, 218–219
summary screen, 219
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Create Time Series Data task, 185
cross-tabular format, 123, 138–139
cross-tabular summaries, 168
CSV (comma-separated values), 203
Ctrl+M, 318
Cube Explorer

defi ned, 229
illustrated, 230
use example, 229–230

Cube View Manager, 224
cubes. See also OLAP (Online Analytic 

Processing)
defi ned, 222
illustrated, 223
member properties, 234
viewing, 224

custom tasks, 320–321

• D •
data

administered, 91–93
comparing, 117
copying, 277, 319–320
exploring, 187, 190–191
fi ltering, 26–30, 100
input, quick access, 28
joining, 46–52
managing, 23–30, 95–122
opening with SAS Add-In for Microsoft 

Offi ce, 241–244
random samples, 116
sampling, 187, 189–190
scoring, 196–197
server-based, 86–93
skewed, 140
slicing, 230–231
sorting, 102, 114
standardizing, 116
subsetting, 296–297
summarizing, 60–69
temporary, 202

tier, 274
transforming, 169–170
transposing, 115, 118–121
volume, reducing, 117–118

data access
approaches, 75
copying data and, 277
data sets, 23–25, 86
data source and, 277
diagnosis questions, 276–277
effi cient, 277
example, 278–281
hidden on PC, 76–86
importance of, 276
indexed data sets, 86
large data sources, 75, 78
methods, 86–87
OLAP, 87
with OLE DB and ODBC, 82–86
products, 11–12
relational databases, 87
server-based data, 86–87
SPDE, 87
views, 86
XML engine, 87

data grid
data sets in, 47
data table access, 114
view, open behavior, 321

data listings
List Data task for, 132–136
sorting, 133

data management
appending, 114
attribute summaries, 117
comparing, 117
editing, 114
fi ltering, 26–30, 100
formatting, 114–115
joining, 97–100
problems with Excel and Access, 76
prompts, 102–113
with Query Builder, 96–113
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random sample selection, 116
ranking, 116
recoding, 101
SAS Enterprise Guide capabilities, 113
sorting, 102, 114
splitting, 115
stacking, 115
standardizing, 116
tasks, 95–117
tasks, using, 117–122
transposing, 115
undocumented methods, 76

data mining
assessing, 18, 194–195
assumptions, 187
defi ned, 188
exploring, 187, 190–191
infamous examples, 188
model assessment, 188
modeling, 187, 192–194
modifying, 187, 191
sampling, 187, 189–190
scoring, 188, 196–197
SEMMA acronym, 189
techniques, 187–188

data points. See records
Data Set Attributes task, 117
data sets

attributes, summarizing, 117
browsing, 47
data access, 86
defi ned, 23
example, 25
indexed, 86
opening, 24–25, 47
presorting, 292
process fl ow view, 28
renaming, 51
use benefi ts, 24

data silos, 92
data sources

connection with libraries, 277
in data access, 277

database, 292
defi ning in terms of SAS server, 277
disparate, 92
Excel pivot table functionality with, 246
input, changing, 319
large, 75, 78
ODBC, 83
stored processes, 218
DATA step

debugger, 313
defi ned, 284
pattern, 287
program example, 288
statements, 60, 287, 288

data summaries
forms of, 12
reasons for, 13
SAS techniques for, 13

data warehousing, 92–93
database engines, 279
database fi le path, 280
databases

data access, 87
as data sources, 292
library access to, 45
personal, 76
SAS technical support, 333

DataFlux, 12
DATALINES statement, 289
dates

format, 158
range remapping, 158
stored as numbers, 157

DDE (Dynamic Data Exchange), 312–313
deciles, 116
decision tree modeling, 192–193
dependent variables, 148
dimension tables, 49
dimensions. See also OLAP (Online 

Analytic Processing)
defi ned, 222
examples of, 222
fi ltering data on, 227
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dimensions (continued)

illustrated, 223
members, isolating, 225–226

Discriminant Analysis task, 183
distributed computing, 273
distributed installation

defi ned, 273
metadata confi guration, 274–276
SYSTASK function and, 312
tiers, 274
X statement and, 312

Distribution Analysis task
accessing, 167
defi ned, 167
histogram, 167
statistics, 63
summarizing data with, 63

distributions
analysis, 167
lognormal, 167
normal, 116, 167

donut charts, 152
Download Data task, 319–320
Drill through Detail feature, 233–234
drilling down/up, 225, 233–234
Dynamic Data Exchange (DDE), 312–313

• E •
Edit Report Contents dialog box, 131
editing, data table values, 114
.epg fi le extension, 201
e-mail

addresses, adding, 207–208
fi les, attaching, 206–207
fi les, compressing, 207
SAS Web Report Studio report 

distribution via, 267
sending, 206–208
ENDSAS statement, 314
Enter User Code window, 308
errors, in SAS log, 286

Excel
data, moving with SAS Add-In for 

Microsoft Offi ce, 244–245
exporting data to, 204–205
fi ltered data in, 244
opening SAS data from, 242
pivot tables with SAS data sources, 246
problems in data management, 76
SAS Web Report Studio exports to, 

266–267
stored process results in, 251, 252
tables/graphs, opening as tab-delimited 

text fi le, 267
workbooks, importing, 78–82

Excel spreadsheets
data attributes, 79
dynamic content in, 267
importing data from, 78–82
local import functionality with, 77
row limit, 241
updating, 267

exploring data, 187, 190–191
EXPORT procedure, 203
Export window, 204
exporting

as a step, 205–208
to Excel, 204–205
formats, 203
results, 203–205
SAS Web Report Studio data to Excel, 

266–267
Expression Builder

accessing, 101
computed column creation with, 101, 

106–107
functions, 101

• F •
F4, 318
F8, 318
fact tables, 49
features, disarming, 325–326
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fi le attachments, e-mail, 206–207
fi le-based library engines, 279
FILENAME statement, 312
Filter and Query task, 157–158
Filter and Sort task

accessing, 26
defi ned, 26
Filter tab, 27–28
illustrated, 27
uses, 96
variable selection, 26–27

fi ltering
OLAP, 226–228
with Query Builder task, 100
SAS data, 26–30

folders
for Offi ce documents, 255
SAS Information Maps in, 93
tables in, 93

footnotes, removing, 40
forecasting. See also quality control 

techniques
with Basic Forecasting task, 69–72
data preparation for, 185
defi ned, 177
examples, 184
factors, 184–185
levels of complexity, 69
methods, 71
variables, 185

forecasts
building, 69–72
observation interval, 71
preparation tasks, 185–186
residuals, 186
seasonal cycle length, 71

format catalog, 115
FORMAT statement, 289
formats

changing, 57, 136
computed columns, 55–59
creating, 114–115

date, 158
export, 203
functions of, 55
length, 289
list of, 55–57
masks, 114
precision, 289–290
U.S. Dollar currency, 57–58
variables, 115

Formats dialog box, 57–58
FREQ procedure, 290
frequencies

analyzing, 168–169
defi ned, 12

full outer joins, 98, 99

• G •
GCHART procedure, 290
generalized linear models (GLM), 169, 

174
Get Values dialog box, 110
GLM procedure, 290
GPLOT procedure, 290
graphs

area plots, 149, 150
availability in SAS Enterprise Guide, 30
bar charts, 30–32, 144–145
box plots, 138, 151, 155–157
bubble plots, 149, 150
contour plots, 152–153
creating, 30–32, 155–160
creation basics, 143–144
donut charts, 152
footnotes, removing, 40
importance of, 143
line plots, 146–148, 157–160
map graphs, 154
OLAP, 228
pie charts, 145–146
radar charts, 153
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graphs (continued)

SAS Web Report Studio reports, 
261–262, 265

scaling effect, 147–148
scatter plots, 148–149
summary tables use versus, 144
tasks, 65
tile, 154–155
viewing, 32, 228
Web resources, 334

group breaks, reports, 261
GROUP BY clause, 298

• H •
Header & Footer dialog box, 40
Histogram task, 180
histograms

data summaries, 137, 138
defi ned, 180
distribution analysis, 167
illustrated, 180

HTML Document Builder
accessing, 211
content selection, 211
results illustration, 212
window illustration, 211

HTML format reports. See also reports
combining from multiple tasks, 129
defi ned, 124
exporting, 128
formatting/layout advantages, 129
illustrated, 129
saving as, 41
viewing, 129
when to use, 210

• I •
icons, this book, 5
Impact Analysis, 255
implicit pass through, 328
Import Data Wizard

accessing, 79
Advanced Options page, 81–82

Defi ne Field Attributes page, 80
illustrated, 79
Select Data Source page, 79
IMPORT procedure, 77
importing

Access tables, 83–86
data attribute determination, 79
defi nitions, tweaking, 80–81
Excel workbooks, 78–82
with ODBC, 83–85
with OLE DB, 86
with SAS/ACCESS Interface to 

PC File Formats, 81
independent variables, 148
indexed data sets, 86
INFILE statement, 289
INFORMAT statement, 289
Information Maps

accessing, 327
custom data item creation from, 265
defi ned, 17, 93, 258
performance, improving, 327
in SAS folders, 93

inner joins, 98
INPUT statement, 289
installations

distributed, 273–276
local, 272–273

interaction, 172
IT professionals, SAS and, 17–18

• J •
join lines, 105
Join Properties dialog box, 105
joining data

defi ned, 46
example, 46
from multiple tables, 46–52
with Query Builder task, 97–100

joining tables, 103–108, 298
joins

adding, 49
columns, 97
complex, 97
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feature access, 99
full outer, 98, 99
information and options, 105
inner, 98
left, 98
natural, 100
properties, 105
right, 98, 99
simple, 97
types, 97, 98
warning message, 48–49

• L •
large data sources, 75, 78
left joins, 98
LENGTH statement, 288
levels. See also OLAP (Online Analytic 

Processing)
collapsing, 225
defi ned, 222
expanding, 225
illustrated, 223
relative percent distribution, 229
LIBNAME statement, 313
libraries

administrator-created, 45
choosing, 88
connecting to data sources with, 277
creating, 278–281
data path, 89
default, 44
defi ned, 44, 88
map, 88
naming, 88, 278
as output location, 90
read-only, 44
SAS server, 89
SASUSER, 44
summary, 280
switching, 88
tables in, 93
temporary, 202

user-created, 45
WORK, 44, 202

library engines, 279
Life Tables task, 179
lift charts, 195
Line Plot task

accessing, 158
Data pane, 159
running, 159, 160
Titles pane, 159

line plots. See also graphs
creating, 158–160
data preparation, 157–158
defi ned, 146
illustrated, 147, 148, 159, 160
scaling effect and, 147–148
specialized forms, 146
symbols, 147

linear models, 173
Linear Models dialog box

accessing, 247
illustrated, 248
Run button, 248

linear regression, 174
Linear Regression task, 175
List Data task

accessing, 132, 134
for data listings, 132–136
defi ned, 132
Modify Task button, 136
Print Number of Rows option, 134
report creation with, 133–135
statistics, 62
summarizing data with, 62
summary report creation with, 121–122
Use Default Text option, 134

List Report Wizard
accessing, 33
Assign Columns dialog box, 35
Column Formats dialog box, 34–35
Column Headings dialog box, 35
Defi ne List page, 34
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List Report Wizard (continued)

defi ned, 133
illustrated, 33
report creation with, 33–36
Specify Totals window, 35
statistics, 61
titles and footnotes, 35–36
Type of Totals dialog box, 35

list reports. See also reports
creating, 33–36
illustrated, 36
running, 36
summaries, 33

local PC installation, 272–273
local-local setup, 272
Log4SAS, 331
Login Manager window, 325
logins management, 324–325
logistic regression, 169, 174
lognormal distribution, 167
logs

project, 305–306, 319
SAS, 286–287
SAS Metadata Server, 331
SAS object spawner, 331
SAS workspace server, 331

• M •
macro functions

arguments, 295
defi ned, 294
invoking, 295

macro language, 292
macro variables

ampersand (&) symbol, 294
assigning values to, 294
defi ned, 102, 294
in graph title, 112
substitution, 309
uses, 112

macros, 292–293
Mantel-Haenszel Chi-square test, 169
map graphs, 154
masks, format, 114
Maximize Workspace feature, 32
MDX (MultiDimensional Expression), 235
MDX Editor, 235
MEANS procedure, 290, 292
measures. See also OLAP (Online 

Analytic Processing)
calculated, 232–233
defi ned, 222
examples of, 222
illustrated, 223

member isolation, 225–226
member properties, 234
menu bar, SAS Enterprise Guide, 20
metadata

confi guration elements, 275
confi guring, 274–276
SAS libraries defi ned in, 326
synchronizing, 326–327
tier, 274
METALIB procedure, 327
Microsoft. See Access; Excel; 

PowerPoint; Word
Microsoft Windows Task Scheduler, 322
mixed models, 173
Model Scoring task, 196
models. See also data mining

assessing, 188, 194–195
champion, 194
decision tree, 192–193
regression, 193–194
techniques, 187

Modify Data Source dialog box
accessing, 241
Advanced Edit button, 243
Filter tab, 242–243
as Query Builder task replacement, 246
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updating, 253
Variables tab, 241–242

Modify Join dialog box, 105
MultiDimensional Expression (MDX), 235
multiple items, selecting, 47
multivariate analysis

cluster analysis, 183, 184
defi ned, 177, 183
discriminant analysis, 183
principal component analysis, 183

• N •
natural joins, 100
New Computed Column Wizard

accessing, 52
Advanced Expression Editor window, 

52–54, 101
Modify Additional Options page, 54
Recoded Column option, 101
summary of, 58

New Filter dialog box, 110–111
New Report window

accessing, 38
Header & Footer button, 40
illustrated, 38, 39, 40, 212
Insert Text button, 39
Page Setup button, 40
Page View button, 41
Report layout grid, 39
SAS items, dragging in, 39
Select SAS Items section, 213

nominal variables, 168
nonlinear regression, 174
nonparametric ANOVA, 173
normal distribution, 116, 167
NOTE lines, SAS log, 287
ntiles, 116

• O •
Object Linking and Embedding for 

Databases. See OLE DB
observations. See records
ODBC (Open Database Connectivity)

accessing data with, 82
data sources, 83
drivers, 83
importing Access tables with, 83–85
Select Data Source dialog box, 83, 84

ODBC Microsoft Access Setup 
dialog box, 84

ODS (Output Delivery System), 302
OLAP (Online Analytic Processing)

bookmarks, 232, 233
collapsing, 225
conditional highlighting, 234, 235
Cube Explorer, 229–230
cubes, 222
data, opening in pivot tables, 246
data access, 87
defi ned, 15, 221
dimensions, 222
drilling down/up, 225, 233–234
expanding, 225
features, 223–235
fi ltering, 226–228
graphs and maps, 228
levels, 222
measures, 222, 232–233
member properties, 234
sales data example, 16
slicing, 230–231
table interaction, 224–225
viewer, 223, 232

OLAP Analyzer, 228
OLE DB (Object Linking and Embedding 

for Databases)
accessing data with, 83
importing Access tables with, 86

One Way Frequencies task, 64
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one-way ANOVA, 173, 174
Online Analytical Processing. See OLAP
Open Data dialog box, 25, 48, 238
Open Data Source dialog box, 241
Open Database Connectivity. See ODBC
Open dialog box, 240
Open Program window, 284
Options dialog box (SAS Add-In for 

Microsoft Offi ce), 239
Options dialog box 

(SAS Enterprise Guide)
accessing, 21, 22
Results General section, 23
Task List pane, 23
Tasks Output Library section, 23
uses, 21–22
ORDER BY clause, 298
ordered lists

creating, 304–305
defi ned, 304
running, 305

ordinal variables, 168
organization, this book, 3–5
output tables, Query Builder, 108
oversampling, 189–190
overview, this book, 1–2

• P •
Page Setup dialog box, 40
Page view, 41
parameters

macro function, 295
prompts as, 309

Pareto charts, 181, 182
path-based library engines, 279
PC SAS, 20
PDF reports. See also reports

defi ned, 124
formatting/layout advantages, 126
illustrates, 127

limitation, 126
saving as, 41
viewing, 126

Pearson correlation, 170, 171
percentile ranks, 116
Performance Warning dialog box, 83
pie charts. See also graphs

defi ned, 145
illustrated, 146
types of, 146
use tips, 145–146

pivot tables, Excel
based on SAS data set, 247
functionality in SAS, 246

plain text reports. See also reports
characteristics, 125
defi ned, 124
viewing, 125

PowerPoint
stored process results in, 251, 252
task output in, 249

predictive variables, 172, 185
Prepare Time Series Data task, 185
previewing

code, 307–308
reports, 41

Principal Components task, 183
PRINT procedure, 290
printing

reports, 41
Web pages, 266

probability plots, 181
PROC statement, 290, 291
procedure steps, 284
procedures

examples of, 290
as programming language doorway, 284
programming syntax, 291
types of, 290

Process Explorer tool, 330
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process fl ow
explicit links, 303–304
implicit links, 303
items, double-clicking, 28
project, 303
updating, 90–91
views, 28

Process Flow (SAS Enterprise Guide)
accessing (F4), 30
defi ned, 20
view example, 29

productivity tips, 317–322
program editor window, 36–37
programming

changing approaches to, 302
macro, 292–296
resources, 283

programs
AS/AF, 313–314
code, typing in, 36–37
comments, 298
copying/pasting, 37
demystifying, 283–284
ending, 314
linking data to, 303–304
macro, 292–296
opening, 284
results, 38, 285–286
running with SAS Enterprise Guide, 201, 

284–286
.SAS fi le extension, 284
saving, 284
steps, 284
stored processes as, 214–215
subset, submitting, 321

project logs
defi ned, 305
fi le size, 306
iterations, 305–306
opening, 319
saving, 306
turning on, 306
viewing, 306

project prompts
defi ned, 309

naming, 309
options, 309–310
promotion into stored process 

prompts, 311
types of, 309–310
use recognition, 311
using, 308–311

Project Tree (SAS Enterprise Guide)
defi ned, 20
view, 29

projects
adding stored processes to, 220
copying/pasting content, 318
creating, 24–25
data storage and, 77
fi le extension, 201
monitoring with project log, 319
naming, 42
navigating, 28
opening, 42, 202
Output Delivery System (ODS), 302
process fl ow, 303
recently used, 42
recipe, 210
rerunning, 213
saving, 41–42
scheduling, 321–322
work item relationships, 302

Prompt Manager window
accessing, 109, 309
Add button, 109, 309

prompted reports, 219
prompts

acceptance, 309
adding, SAS Web Report Studio, 265
adding, to query fi lter, 102–113
defi ned, 102, 309
naming, 309
options, 309–310
project, 308–311
in query defi nitions, 310–311
stored process, 251, 311
types of, 109, 309–310
working with, 309–310
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Properties dialog box, 254
Proportional Hazards task, 179
Publish feature, 209, 255
p-values

correlation, 170
defi ned, 165
statistically signifi cant, 165

• Q •
Q-Q plots, 181
quality control techniques

control charts, 181, 182
defi ned, 177
functions, 179
histograms, 180
Pareto charts, 181, 182
probability plots, 181
Q-Q plots, 181

queries
aliases and, 107
fi lters, adding prompts to, 102–113
MDX, 235
parameterized, 102
runaway, dealing with, 329–330

Query Builder task
accessing, 48
Additional Options page, 107–108
Advanced Expression Page, 106
Change button, 51
Code tab, 59
column recoding, 101
column selection, 100
Computed Columns dialog, 52–55, 101
in data transformation, 170
defi ned, 26, 45
Filter Data tab, 100, 110
Join Tables button, 103
joining table data with, 97–100
Log tab, 59
New button, 106

Open Data dialog box, 48
project prompts, 310–311
Prompt Manager button, 102, 109
Run button, 111
Select Data tab, 100
SQL generation, 59–60
statistics, 61
summarizing data with, 61
summarizing functions, 119
table data fi ltering, 100
Tables and Joins dialog box, 50
uses of, 45, 96
variables selection, 50–51

quintiles, 116
QUIT statement, 291

• R •
radar charts, 153
Random Sample task

accessing, 118
defi ned, 116
in reducing volume of data, 117–118

Rank task
accessing, 120
in data transformation, 170
defi ned, 116
Include Ranking Values check box, 121
ranking options, 121
statistics, 61–62
summarizing data with, 61–62

rankings, SAS Web Report Studio, 265
reader assumptions, this book, 3
read-only libraries, 44
recoding columns, 101
records

number as large data source, 75
number to display, 240
rank, 116

Refresh Multiple dialog box, 254
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refreshing results
with Modify command, 253
with Properties command, 254
with Refresh command, 253
with Refresh Multiple command, 254
REG procedure, 290
regression analysis

in categorical data analysis, 169
defi ned, 173
types of, 174

Regression Analysis of Panel 
Data task, 186

Regression Analysis with Autoregressive 
Errors task, 186

regression lines, 148
regression models, 193–194
renaming

columns, to SAS naming 
conventions, 80

computed columns, 54
data abbreviations, 101
data sets, 51

Report Builder, 329
Report Editor, 131
REPORT procedure, 290
Report Wizard. See also SAS Web Report 

Studio
Bar Height drop-down list, 261
Bars drop-down list, 261
Break By drop-down list, 261
Change Source button, 258
defi ned, 258
Section fi lters, 259–260
selections, 262
starting, 258
View Report button, 263

reporting tasks, 33
reports

across relationship, 34
annotating, 213
Basic Forecasting task, 72
Characterize Data task, 66–67
composite, 37–41

creating, with List Data task, 133–135
cross-tabular, 123, 138–139
defi ned, 124
designing, 213
dynamic, 37, 329
elements, 123
HTML format, 124
list, 33–36
opening in SAS Web Report Studio, 265
options, 124–132
output, forcing type, 124–125
output fi le types, 124
page settings, 40
in Page view, 41
PDF, 124
plain text, 124, 125
previewing, 41
printer preparation, 40
printing, 41
prompted, 219
publishing with SAS Enterprise 

Guide, 329
RTF (Rich Text Format), 124
SAS Add-In for Microsoft Offi ce, 238
SAS availability, 12
SAS Report (SRX) format, 124
saving, 41
summary, 66–67, 121–122
text, inserting, 39
title, 39–40

reports (SAS Web Report Studio)
background images, 265
chart types, 265
graphs, 261–262
group breaks, 261
with Information Maps, 258
linking, 265
printing, 266
prompts, 265
rankings, 265
saving as templates, 265
scheduling, 267
section fi lters, 259–260
securing, 266
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reports (SAS Web Report Studio) (continued)

table synchronization, 265
text objects, 265

Reports dialog box, 250–251
residuals, 186
resources

charts and graphs, 334
discussions, 335
statistics and analytics, 335
success stories, 334
technical support, 333
user connections, 334
Web site for this book, 335

Resources pane, SAS Enterprise 
Guide, 20

restrict mode, 326
ribbon (Offi ce)

Active Data icon, 244
Modify icon, 244
Open Data icon, 241
SAS, illustration, 238

Rich Text Format. See RTF reports
right joins, 98, 99
ROUND function, 289
rows. See records
RSASUSER option, 324
r-square, 173
RTF (Rich Text Format) reports. See also 

reports
defi ned, 124
formatting/layout advantages, 127
illustrated, 128
limitation, 128
viewing, 127, 128

• S •
sample data folder, 47
sampling, data mining, 187, 189–190
SAP BW, 224
SAS

case studies, 18
everyday uses, 1
for IT professionals, 17–18

language development, 9
programming in, 2, 283
setting up, 271–281
support Web site, 5
tools, 11–12, 15–17
use access, 10
user group information, 6
uses, 10–11
versions, 1

SAS Add-In for Microsoft Offi ce
accessing stored processes from, 

250–253
application availability, 240
availability, 237
defi ned, 15, 237
example use, 16
features, 240–241
functionality, 238, 239
Information Map access, 327
Offi ce requirements, 240
opening data with, 241–244
options, 239–240
refreshing results in, 253–254
running stored processes from, 249–253
SAS ribbon items, 239
SAS use as data-caching 

mechanism, 241
SAS versions, 1–2
sharing work with, 255
stored processes as reports, 238
task use from, 246–249
true Offi ce content, 255
using, 238–240, 240–255
workfl ow, 238

SAS Analytics Platform, 272
SAS Business Intelligence (BI)

accessing, 238
SRX format, 130

SAS Data Integration Server, 12
SAS data sets. See data sets
SAS Discussion Forums, 335
SAS Enterprise Guide, 23

access to, 20
background, 19
capabilities, 12
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copying data and, 277
data access and management, 23–30
data fi les, this book, 3
data translation, 77
decision tree node, 192
defi ned, 19
exiting, 42
fi rst-time use, 20–22
forecasts, 69–72
graphs, 30–32, 144–155
illustrated, 21
interface elements, 20
logins management, 324–325
menu bar, 20
metadata confi guration window, 

275–276
models, 192
PC fi le type import, 76–77
power of, 19
Process Flow pane, 20
Project Tree pane, 20
regression models, 193
report publishing, 329
reports, 33–42
Resources pane, 20
restrict mode, 325
in running SAS programs, 201, 284–286
SAS tasks, 26
SAS versions, 1, 20
starting, 22
toolbars, 20
variables, 191
workspace management, 21–22

SAS Enterprise Guide Explorer, 324–325
SAS.EXE processes, 330
.SAS fi le extension, 284
SAS Forecast Server, 272
SAS Information Delivery Portal, 15
SAS Information Map Studio, 17. See also 

Information Maps
SAS Institute, 2, 9–10
SAS log. See also logs
ERROR lines, 286
information, 286
NOTE lines, 287

output, 286
reading, 286–287
WARNING lines, 287

SAS Management Console
defi ned, 274
illustrated, 275
in metadata maintenance, 17
User Manager component, 326

SAS Metadata Server
defi ned, 274
information, 274
log, 331
uses, 17

SAS for Microsoft Windows, 20
SAS object spawner log, 331
SAS OLAP Cube Studio, 222
SAS OLAP Server. See also OLAP (Online 

Analytic Processing), 246
applications using, 221
data access, 222
defi ned, 221
opening data sources into pivot 

tables, 246
SAS OnDemand, 20
SAS Report (SRX) format reports. See 

also reports
accessing, 212
annotating, 213
bookmarks, 130
building, 212–214
dashboard-type capability, 130
defi ned, 124
design, 213
fl exibility, 132
formatting/layout advantages, 130
illustrated, 131
items, adding, 213
items, stretching, 213
output, arranging, 212
Report Editor, 131
as SAS Business Intelligence (BI) 

format, 130
when to use, 211

SAS server tier, 274

30_539682-bindex.indd   35330_539682-bindex.indd   353 3/2/10   11:18 PM3/2/10   11:18 PM



354 SAS For Dummies, 2nd Edition 

SAS servers
connections, confi guring, 240
copying data between, 319–320
library location, 89
logs, 331
opening data from, 238
products, viewing, 318
publishing to, 255
results, availability, 237
submitting selection on, 321
transferring data to, 244–245

SAS sessions
data access for, 277
multiple open, 318
runaway, killing, 329–330

SAS software
computer hardware for hosting/

accessing, 272
development, 9
person access to, 272
prepackaging distribution of, 17
products, use number, 272

SAS tasks. See tasks
SAS Technical Support, 333
SAS Web Report Studio

advanced report-authoring features, 
264–265

conditional highlighting, 264
data features, 264–265
defi ned, 15, 257
example use, 17
exporting data to Excel, 266–267
functionality, 257
Information Maps, 258
interaction features, 265
login screen, 258
printing, 266
report scheduling, 267
report security, 266
Report Services feature, 329
Report Wizard, 258–264

running stored processes from, 250
SAS versions, 1–2
tables and graphs features, 265
View tab, 263

SAS/ACCESS
defi ned, 277
implicit pass-through, 328
products, 278

SAS/ACCESS Interface to ODBC, 277
SAS/ACCESS Interface to PC File Formats, 

77, 81, 203
SAS/AF, 313–314
SAS-L mailing list, 335
SASUSER library. See also libraries

defi ned, 44
usability determination, 324
write-back prevention, 44

Save dialog box, 41–42
Save File dialog box, 51
saving

fi les, 51
Offi ce documents, 255
programs, 284
project logs, 306
projects, 41–42
reports, 41
reports as templates, 265

Scalable Performance Data Engine 
(SPDE), 87

scaling effect, 147–148
scatter plots. See also graphs

defi ned, 148
illustrated, 149
regression lines, 148

scheduling
projects, 321–322
reports, 267

scoring
defi ned, 188
example, 196–197
process, 196
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script fi les, 322
Sections Filter dialog box, 259–260
securing reports, 266
Select Data Source dialog box, 83, 84
Server Properties window, 318
server-based data, 86–93
Shewhart charts. See control charts
shortcut keys, 318
skewed data, 140
slicing data, 230–231
Sort Data task, 114
SORT procedure, 290, 291
sorting data

ascending order, 102
descending order, 102
listings, 133
with Sort Data task, 114

SPDE (Scalable Performance Data 
Engine), 87

Specify Values for Project Prompts 
dialog box, 111

Split Columns task, 115
SQL (structured query language)

in calculating, 297–298
defi ned, 59
in grouping, 297–298
in joining tables, 298
practicing, 60
processing effi ciency, 60
statements, 59–60
in subset creation, 296–297

SRX fi les, 130
Stack Columns task, 115
Standardize Data task, 116, 169–170
statements
BY, 292
characteristics, 287–288
DATA, 60, 287, 288
DATALINES, 289
ENDSAS, 314

FILENAME, 312
FORMAT, 289
INFILE, 289
INFORMAT, 289
INPUT, 289
inserting into tasks, 307–308
LENGTH, 288
LIBNAME, 313
PROC, 290, 291
punctuation, 288
QUIT, 291
user interaction and, 314
VAR, 291
%WINDOW, 313
X, 312

Statistical Analysis System. See SAS
statistically signifi cant p-values, 165
statistics

graph task, 65
summary, 62, 137
task, 61–65
Web resources, 335

Status window, turning off, 240
steps
DATA, 60, 284, 287–289
defi ned, 284
exporting as, 205–208
procedures, 284

stored processes
accessing from SAS Add-In for 

Microsoft Offi ce, 250–253
adding to project, 220
altering, 217
characteristics of, 214–215
creating, 216–220
data source, 218
defi ned, 214, 249
example, 215–216
illustration at run time, 220
leveraging as report section, 265
location specifi cation, 217–218
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stored processes (continued)

naming, 216
with parameters, 219
program results, 249
prompts, 251
running, 215, 220
running from SAS Add-In for Microsoft 

Offi ce, 249–253
running from SAS Web Report 

Studio, 250
as SAS programs, 214–215

structured query language. See SQL
subsetting data, 296–297
success stories, 334
summarizing data

with Characterize Data task, 64
with Distribution Analysis task, 63
functions, 119
with graph tasks, 65
with histograms, 137
with List Data task, 62
with List Report Wizard, 61
with One Way Frequencies task, 64
with Query Builder task, 61
with Rank task, 61–62
with Summary Statistics task, 62, 66
with Summary Tables task, 64
with Table Analysis task, 65

summary reports
with Characterize Data task, 66–67, 137
creating, 121–122

Summary Statistics task
accessing, 67
box and whisker plot, 138
chart, 69
converting use of wizard to, 138
Data pane, 68
defi ned, 138
Percentiles option, 67
Plots option, 67
report, 69
running, 68

statistics, 62, 137
summarizing data with, 62, 66, 67–69

Summary Statistics Wizard, 137–138
summary tables

creating, 139–141
defi ned, 139
graphs use versus, 144

Summary Tables task
accessing, 139
Data Value Properties window, 142
defi ned, 138
histogram plots, 138
illustrated result, 142
statistics, 64, 139
summarizing data with, 64

Summary Tables Wizard
accessing, 140
Provide a Title and Footnote 

screen, 141
Select Analysis Variables and Statistics 

screen, 140
Select Classifi cation Variables 

screen, 141
summary table creation with, 139–141

support Web site, SAS, 5
survival analysis

defi ned, 177
Life Tables, 179
outcomes, substituting, 177–178
plot illustration, 178
Proportional Hazards, 179
strata, 178
SYSTASK function, 312

• T •
t tests, 173
Table Analysis task

accessing, 168
defi ned, 168
statistical tests, 169
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statistics, 65, 169
summarizing data with, 65

tables
appending, 114
comparing, 114
data, fi ltering, 100
dimension, 49
fact, 49
joining, 298
joining in creating output table, 

103–108
linking to programs, 303–304
output, 108
rearranging, 49, 104
in SAS folders, 93
in SAS libraries, 93
summary, 139–141
synchronizing, 265
two-way contingency, 168
values, editing, 114

Tables and Joins dialog box, 50, 103–105
TABULATE procedure, 290
tasks

Append Table, 114
ARIMA Modeling and Forecasting, 186
Assign Project Library, 88–90, 278–281
Bar Chart, 30–32
Basic Forecasting, 69–72, 186
Box Plot, 156–157, 230–231
Canonical Correlation, 172
Characterize Data, 64, 66–67, 137
Cluster Analysis, 183
Compare Data, 114, 117
Correlation, 170–171
Create Format, 114–115
Create Time Series Data, 185
custom, 320–321
Data Set Attributes, 117
defi ned, 26
Discriminant Analysis, 183
Distribution Analysis, 63, 167
Download Data, 319–320

Filter and Query, 157–158
Filter and Sort, 26–28
graph, 65
Histogram, 180
Import Data, 79–82
information storage, 28
input data, changing, 319
inserting statements into, 307–308
Life Tables, 179
Line Plot, 158–160
Linear Regression, 175
List Data, 62, 121–122, 132–136
List Report Wizard, 33–36, 61
Model Scoring, 196
One Way Frequencies, 64
Prepare Time Series Data, 185
Principal Components, 183
Proportional Hazards, 179
Query Builder, 26, 45–60, 61, 96–113
Random Sample, 116, 117–118
Rank, 61–62, 116, 120–121
Regression Analysis of Panel Data, 186
Regression Analysis with 

Autoregressive Errors, 186
reporting, 33
restricting, 325
schedule, 322
sequence, changing, 305
Sort Data, 114
Split Columns, 115
Stack Columns, 115
Standardize Data, 116, 169–170
subset, running, 304
Summary Statistics, 62, 67–69, 137–138
Summary Tables, 64, 138–142
Table Analysis, 65, 168–169
Transpose Data, 115, 119–120
Upload Data, 319–320
using from SAS Add-In for Microsoft 

Offi ce, 246–249
wizards conversion and, 142

temporary data, 202
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text
objects, adding to report body, 265
report, 39

text fi les
as importable fi le type, 77
tab-delimited, in Excel, 267

tiers, distributed installation, 274
tile charts. See also graphs

defi ned, 154
illustrated, 155
tile size, 154, 155

titles
bar chart, 32
composite report, 39–40
list report, 35–36
TODAY function, 289
tool bars, SAS Enterprise Guide, 20
total cost of ownership, 273
totals, types of, 35
Transpose Data task, 115, 119–120
TRANSPOSE procedure, 290
transposing data, 115, 118–121
tree maps. See tile charts
two-way contingency tables, 168
Type of Totals dialog box, 35

• U •
Upload Data task, 319–320
User Code window, 307–308
users

connecting with, 334
groups for, 6

• V •
VAR statement, 291
variability, 164

variables
Characterize Data task, 66–67
dependent, 148
Filter and Sort task, 26–27
forecasting, 185
format, 115
independent, 148
List Variables assignment, 133
macro, 102, 112, 294
nominal, 168
numeric, summarizing, 67–69
ordinal, 168
predictive, 172, 185
Query Builder task, 50–51
ranking, 116
roles, assigning, 191
SAS Enterprise Guide, 191

variance, 165
versions, SAS, 1
views

data access, 86
illustrated, 29
in navigating projects, 28
Process Flow, 29, 30
Project Tree, 29

• W •
WARNING lines, SAS log, 287
Web middle tier, 274
Web resources, 333–335
Web site, this book, 335
Welcome to SAS Enterprise Guide dialog 

box, 22, 42
%WINDOW statement, 313
wizards

Assign Project Library, 88–90, 278–281
Bar Chart, 111–113
Calculated Measure, 232–233
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Create New Data Source, 83
Create New SAS Stored Process, 

216–220
enabling formatting in, 141–142
Import Data, 79–82
List Report, 33–36, 61
New Computed Column, 52–54, 58, 101
opening in task form, 142
Report, 258–264
Summary Statistics, 137–138
Summary Tables, 139–141

Word
stored process results in, 251, 253
task output in, 249

WORK library. See also libraries
defi ned, 44
making visible, 202
as temporary library, 202

workfl ow presentation, 20

workspace
arranging, 23
customizing, 21
default layout, reverting to, 23
login requirement, 325
server log, 331

• X •
X statement, 312
XML Engines, 87

• Y •
YRDIF function, 289

• Z •
Zip fi les, 266
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